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ABSTRACT
Promontory Culture: The Faunal Evidence
Lindsay D. Johansson
Department of Anthropology, BYU
Master of Arts

Following excavations in the Promontory Caves and at several open sites in the Provo River
Delta region, Steward (1937) characterized the Promontory culture as large game hunters. He
based this on the high number of bison bones recovered within the Caves. Excavations at additional Promontory sites along the Wasatch Front contain faunal assemblages which differ significantly from those in the caves, showing that people living at open sites relied more heavily
on small game, waterfowl, and aquatic resources than large game. These differences have been
mostly attributed to Steward’s sampling strategy and lack of screening, but faunal material recovered during 2011 excavations at the caves support Steward’s initial assessment: the people living
in the caves were hunting large game and little else. Using faunal data from seven sites, I discuss
how the faunal assemblages differ and the implications of hunting practices in discussions of
Promontory culture.
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The Promontory Problem

Archaeological cultures in the eastern Great Basin are typically separated into four broad
groups: Paleoarchaic (before 9000 BC), the Archaic (9000 BC to AD 400), Fremont (AD 400 to
1300), and Late Prehistoric (AD 1300 to historic contact) (Aikens and Madsen 1986; Marwitt
1986). The Promontory culture is a Late Prehistoric culture first defined in the archaeological
record by Julian Steward in the 1930s (Steward 1937). Promontory sites are most often identified
by the presence of a distinctive grayware ceramic tradition. These sites date to between AD 1100
and 1600 and differ from Fremont and Numic (Shoshone/Ute/Paiute) sites on the basis of material
culture (see Ives et al. 2012; Janetski 1991; Janetski and Smith 2007). For much of the past 80
years of archaeological work Promontory sites have been largely ignored and the exact temporal
and cultural position of the Promontory is still poorly understood. This lack of understanding is
the result of many factors, including the scarcity of Promontory sites, the misclassification of
Promontory as a Fremont variant, the locations of Promontory sites in areas that are typically
below current lake levels, and the amount of variability among Promontory sites, all of which has
made identification of these sites difficult.
The Promontory culture is central to several current discussions of prehistoric migrations
of people into the American Southwest (Janetski and Ives 2011; Ortman 2012). Despite some
similarities, there is a high level of variability among identified Promontory sites in terms of
location, artifact types present, and faunal remains. This variability has led archaeologists to
diverse conclusions about Promontory lifeways, origins, and cultural placement, and results
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in disagreements concerning the definition of Promontory. At present, Promontory sites can
be separated into two general groups, one consisting of the Promontory cave sites and one
encompassing the open Promontory sites.
This raises the question: are both types of Promontory sites Promontory? At present,
sites are assigned to the Promontory culture based on the presence of Promontory ceramics, but
few other similarities exist between the Promontory cave sites and the open Promontory sites. If
there is such a high degree of variability among Promontory sites, should they all be considered
Promontory simply on the presence of Promontory ceramics? Historically, Great Basin cultures
have been placed into broad groups by time period, material culture, and subsistence (e.g., the
presence or absence of farming; Jennings 1978). Robert Heizer (1956:53) advocated for separation
of the Archaic Great Basin hunter-gatherers into distinct cultures (as opposed to Jennings’s 1953
proposition of lumping them into one group). He states that because there were cultural distinctions
between people inhabiting the area ethnographically, cultural variety should also be expected
during the Archaic period. Heizer’s (1956) assessment can be applied to Late Prehistoric huntergatherer groups in the Great Basin as well.
Although hunter-gatherers were flexible in adapting to a wide range of resources and
environments (Jennings 1978:248), researchers have noted that, with a few exceptions, Promontory
ceramics are confined to “the immediate lake and marsh edge environments of the Great Salt Lake
and Utah Lake” (Janetski 1991:62; see also R. Madsen 1977:23). The most notable exceptions to
this rule are the Promontory Caves. In addition to a different environment and different material
culture, the Promontory people living at the open, wetland-oriented sites subsisted on small
game, waterfowl, and fish, while the Promontory people living in the cave sites subsisted on large
game. Based on these differences, and in addition to a temporal distinction between Promontory
occupation at the open sites and that at the cave sites, the two occupations are distinct. Despite
ceramic similarities, they should be considered different phases of the Promontory culture.
2
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Site Function
Material culture can give important insight into how sites were used prehistorically (Trigger
1967). Sites are typically grouped into two broad categories of residential sites and logistical sites
(e.g., Binford 1980), and differences in the faunal refuse between the two site types are expected.
Residential sites, such as seasonal camps and residential bases, typically have evidence of structures
and storage facilities, and contain long-term, stable occupations (Schiffer 1983). A full range of
artifact types will be present at residential sites as well—including projectile points, beads, gaming
pieces, and basketry. These sites are also characterized by substantial accumulations of discarded
material (middens), including faunal bone, and high faunal species diversity would be expected
(Reitz and Wing 2007:120-121).
On the other hand, logistical sites represent a single activity by select individuals from
the group (Lyman 1994). An example of a logistical site is a hunting camp. A hunting camp is
only used by a small group, usually men, who are there for only a short period of time; very little
investment is made in the site and no formal structures are built. As logistical sites are used by
fewer people and for specific tasks, a more narrow range of activities occur and faunal material is
much less diverse.
It is important to distinguish between residential and logistical sites because there are
differences in the number of people, as well as which people, would be present at each site. Both
the length and function of occupation must be determined in order to make this distinction. Here, I
look at site function by documenting the faunal species present at Promontory sites and the amount
of diversity within each assemblage. Length of occupation is determined through seasonality
measures such as at death for particular species or botanical analyses (Monks 1981).
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Subsistence Strategy
Subsistence can be defined both directly and indirectly (Renfrew and Bahn 2004). Direct
measures include analysis of hair, coprolite, and forensic studies of human remains, such as isotopic
analysis. Indirect measures of subsistence include analysis of ceramic residue, botanical material,
and faunal bone. Both direct and indirect measures are used in the Great Basin, although indirect
measures are more common (Coltrain and Leavitt 2002; Hockett 1998; Janetski 1993; Janetski and
Smith 2007; Jennings 1957; Kelly 1999; McGuire and Hildebrandt 2005; O’Connell et al. 1982).
Promontory people subsisted through foraging (Steward 1940:472), and many theoretical
approaches for discussions of hunting and gathering subsistence center on diet breadth models
(Winterhalder 1981:5). These models assume that the goal of foragers is optimization of efficiency,
that they seek to maximize the intake of energy while minimizing the expenditure of energy
(Winterhalder 1981). Diet breadth models predict that dietary resources will be taken in an order
based on the expected caloric return relative to other resources (Winterhalder 1981:24). Widening
diet breadth usually means that low-ranked resources (most often small game, such as jackrabbits
and muskrats) are exploited more often because high-ranked resources (most often large game,
such as deer and bison) are unavailable or have relatively higher costs (Ugan 2005).
If the faunal analysis reveals a narrow diet breadth and the majority of prey are highly
ranked, then Promontory people were large game hunters as Steward (1937) believed. If the
faunal analysis reveals a wide diet breadth and the majority of prey is low ranked, then Steward’s
assessment of Promontory life is not widely applicable. Because Steward included subsistence
in his definition of the Promontory culture, understanding how the Promontory used fauna is
important.
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History of Promontory Research
Promontory research by archaeologists began in the 1930s with Julian Steward’s excavation
at the Promontory Caves. For years afterward Promontory was largely ignored by archaeologists.
However, in his volume synthesizing prehistoric archaeology in Utah, Jesse Jennings (1978,
see also Jennings and Norbeck 1955) makes no mention of the Promontory people. At present,
excavation is being conducted at the caves and other Promontory sites in Utah and Idaho with the
objectives of understanding how the Promontory lived and where they fit into the culture history
of the eastern Great Basin.

Julian H. Steward
In July 1930, Julian Steward visited Promontory point and documented human occupation
in 12 caves, many of which contained Promontory material. He noted the presence of looter’s
pits and believed that the archaeological deposits were in danger of being completely destroyed.
Because of this, he returned in September of that year to begin excavations in the two largest caves
which were designated Cave 1 (42BO1) and Cave 2 (42BO2) (Janetski 2009:xvi). Excavations
continued in July and August of 1931 (Steward 1937:5).
Steward discovered two occupational horizons within the caves, a recent one which called
the Promontory culture and a series of older occupations mainly in the lower strata of Cave 2.
Due to the depth of deposits in Cave 2 and the presence of lake gravels closely underlying the
occupation levels, Steward (1937:103) believed it was first occupied soon after the lake receded
and left the cave dry, which Steward dated to ca. 5000 BC.
Steward noted that “although Basket Maker [Fremont] style pictographs occur in Cave No.
1, no artifacts of Basket Maker or other recognized culture complexes are represented” (Steward
1937:82). Within the upper deposits of both caves he found a unique artifact assemblage. It
contained
6

the self and sinew-back bow, cane arrows with hardwood foreshafts, longitudinally
grooved stone arrow polishers, ‘fingernail’ and rim decorated pottery, cedar bark
pot rests, three and four piece moccasins, extensive use of hide, single-rod or rodand-bundle coiled basketry, tule and rush matting with cord twine, fur and feather
cloth, triangular flint knives set in the ends of long wooden handles, and incised
slate slabs. (Steward 1937:122)
Because he saw no ties with Fremont (which he refers to as Puebloan), Basketmaker (which he
believed preceded the Fremont in the area), or Shoshone, Steward considered these artifacts to
represent a new culture he called Promontory. He defined Promontory on the basis of artifacts
recovered from within the caves and from excavations at the mounds on the Rollins property in
Provo, Utah, and considered the textiles, moccasins, rim decorated ceramics, Desert Side-notched
projectile points, and a hunter gatherer subsistence focus as hallmarks of the Promontory culture
(Reagan 1935; Steward 1933:17; Steward 1937). He argued that the Promontory people were large
game hunters who “represented an intrusive cultural group that entered the northern Utah area
while sedentary [Fremont] groups still occupied the region” (Steward 1940:472-473), and stated
that the Promontory culture:
is basically one of a northern hunting people and that it existed in northern Utah
sufficiently long to acquire southern and local traits. […] This possibility, however,
at once suggests that we may have remains left by one of the Athapascan-speaking
tribes who, during their southward migrations, acquired puebloan traits from the
tribes they are presumed to have driven out of the Northern Periphery. (Steward
1937:86-87)
In addition to possible links with the Athapaskan groups, he argued against any cultural or genetic
relationship between the Shoshone and Promontory. Steward (1936:63) suggested that, if it
occurred, Shoshone contact with the Promontory was gradual and passive, and that Shoshone
7

occupation of the area occurred after abandonment by both Fremont and Promontory groups
(Janetski 1994:157).

James H. Gunnerson
James Gunnerson (1956:72) agreed with Steward’s conclusions that Promontory is not
related to either Fremont or Shoshone groups. Instead of an Athapaskan group migrating south
however, he believed the Promontory may instead represent an “early proto-historic thrust by a
buffalo-hunting Athapaskan group into the Great Basin from the Plains.”
Gunnerson linked the Promontory to the Dismal River aspect, a culture located in western
Kansas and Nebraska, and eastern Colorado and Wyoming which he believed were Athapaskan
speakers (Aikens 1966:73; Champe 1949; Gunnerson 1956:71). He bases this conclusion on
similarities between Promontory and Dismal River artifacts, particularly worked stone and bone,
as well as ceramics. He argues that end scrapers, sandstone arrowshaft straighteners, and projectile
points within the Promontory Caves share more similarities with Dismal River artifacts than with
artifacts from Great Basin cultures. Gunnerson also notes the presence of bison metapodial fleshers
with serrated edges which in particular are considered diagnostic of the Protohistoric period in the
central plains and dates to around AD 1700 (Gunnerson 1956:71). Characteristics on two of these
fleshers, which were recovered from Promontory Cave 1, and lead Gunnerson (1956:71) to the
conclusion that the “Promontory assemblage is suggestive not only of Plains influence, but of
a Protohistoric date” as well. Chronologically, he placed the Promontory as antecedents of the
Dismal River aspect; because both groups are dependent on bison, Gunnerson (1956) postulates
that the Promontory may have been Athapaskans on their way south who went across “southern
Wyoming and down the eastern side of the Rockies.”
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C. Melvin Aikens
Both Steward (1937:87) and Gunnerson (1956:72) focused on the idea that because the
Promontory occupation is uppermost in the caves, Promontory is relatively recent and not culturally
affiliated with either the Fremont or hunter-gatherer groups who occupied the area historically. This
assumption was not seriously questioned until C. Melvin Aikens’ (1966) Fremont-PromontoryPlains Relationships. He presents the idea that rather than the Promontory entering northern Utah
after the area was abandoned by the Fremont, Fremont and Promontory were contemporaneous and
shared origins. He argues, in particular, that Fremont “is not a primitive, peripheral Southwestern
culture, as has been thought for more than three decades, but is a culture with ethnic and cultural
roots in the Northwestern Plains, acculturated in part to the Southwestern Anasazi pattern” (Aikens
1966:1).
Aikens bases this argument primarily on several sites in the Great Salt Lake wetlands; in
the Injun Creek site and Bear River No. 1, “Fremont and Promontory pottery types [were found]
in complete association” (Aikens 1966:74; but see Forsyth 1986 and D. Madsen 1979 for a more
detailed discussion of the ceramics). When combined with radiocarbon dating on a moccasin
from Promontory Cave 1, the mixed Promontory and Fremont ceramics led Aikens to argue that
“Promontory and Fremont materials existed together for a considerable span of time in northern
Utah, and that earliest Promontory is earlier than earliest Dismal River, possibly by as much as
700 years” (Aikens 1966:74; see Marwitt 1973 for more details on dating). In addition, because
Promontory artifacts do not occur outside of the Fremont culture area, Aikens (1966:74) believed
that “the ‘Promontory culture’ is an artifact of archaeological misinterpretation of a few variant
items of material culture from Fremont hunting camps” such as the Promontory Caves and Bear
River No. 1.
By demonstrating connections between Fremont and Promontory, Aikens weakened
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Steward’s hypothesis that Promontory was a separate culture. Instead, he argued that the Promontory
people:
were bison hunters of Northwestern Plains origin, probably Athapaskans. They
expanded westward and southward into Utah at approximately AD 500. As
increments to their northern culture of bison hunting, use of tipis, moccasins,
shields, and shield pictographs, they acquired and modified Pueblo horticulture,
architecture, and ceramics, which gave their culture its obtrusive Anasazi flavor.
They synthesized, from Plains and Anasazi elements, a mixed hunting-horticultural
economy, the distinctive Fremont rock art, and a pottery tradition in which both
Southwestern and Plains ceramic traits were incorporated. (Aikens 1966:11)
Aikens believed that after AD 1400-1600, these people migrated eastward, merged with Plains
groups, and eventually developed into the Dismal River aspect from which Gunnerson noted
similarities. The combination of Fremont and Promontory gained popularity and can be seen
in some ceramic typologies which classify Promontory ceramics as a Fremont subtype called
Promontory Gray (e.g. D. Madsen 1979, see Smith 2004 for a discussion of Promontory ceramics).

Steven R. Simms
Much of Aikens’s argument is based on sites within the Great Salt Lake wetland which cannot
be definitively assigned to either the Fremont or the Promontory. These sites are problematic
because they show that a wide range of subsistence strategies were practiced in the wetlands while
both Promontory and Fremont occupied the region (see Madsen and Simms 1998 and Simms
1986). Direct evidence of subsistence is available for the Great Salt Lake wetlands in the form of
86 burials excavated in the early 1990s from state lands (Coltrain and Leavitt 2002:457; see also
Simms et al. 1991 and Simms 1999). Joan Coltrain analyzed the human remains and obtained
radiocarbon dates and stable isotope values for 57 of the burials (Coltrain and Leavitt 2002;
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Coltrain and Stafford 1999). Using the dates, Coltrain divided individuals into three time periods,
all of which occur during Fremont occupation of the area but which have slightly different dietary
focuses.
Coltrain and Leavitt (2002:476, 479) interpret the stable isotope data as evidence that
around AD 1150 individuals living in or near the wetlands stopped farming, “likely in response to
a cascading suite of social and economic deterrents triggered by a decline in the growing season
moisture.” In addition to inferring when farming stopped, they argue that various subsistence
strategies were being practiced in the wetlands; in short that some individuals relied almost
exclusively on maize horticulture, while others practiced a mixed economy, and still others
relied almost exclusively on wild resources. Even before farming ended in the wetlands, many
individuals were heavily reliant on hunting and gathering, particularly women. These findings
are very different from stable isotope analysis of Fremont living in other regions (Coltrain and
Stafford 1999).
Because the majority of individuals included in the study were found eroding from the
shoreline following the Great Salt Lake receding from a record high in 1983, artifacts were present
with only a few burials and “repeated erosion made analysis of burial contexts difficult” (Coltrain
and Leavitt 2002:459). This makes assigning a cultural affiliation to these individuals difficult
as well because several date to the late AD 1100s and early AD 1200s, a period during which
Promontory and Fremont overlap in the Salt Lake Region (Coltrain and Leavitt 2002:460; for a
discussion of Promontory/Fremont dates see below).

Joel C. Janetski
Although the majority of excavations in Utah Valley focused on understanding the Fremont
occupation (see Forsyth 1986, 1991, Janetski 1990a, and Mooney 2012), Steward (1936), Albert
B. Reagan (1935), and others documented the presence of Promontory sites in Utah Valley as
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well. In the 1980s and 1990s, Utah Valley was extensively surveyed and several additional sites
with Promontory occupations were excavated by Brigham Young University and the Utah Valley
chapter of the Utah Statewide Archaeological Society (Janetski and Smith 2007). The majority of
this research was directed by Joel C. Janetski.
On the basis of these excavations, Janetski separates the Late Prehistoric into two phases: the
Promontory (AD 1300 to 1600) and the Protohistoric (AD 1600 to historic contact, see below for
more details) and notes several differences between the two. At Promontory sites, “settlement
patterns suggest that long term base camps, as evidenced by visible, developed middens, wide
artifact arrays, and cache pits, are located close to the lake, usually in close proximity to the
mouths of streams” (Janetski 1990a:240-241). These open sites are different from the Promontory
caves and suggest a more sedentary lifestyle and an emphasis on different resources than that of a
nomadic bison hunting people, as the Promontory were interpreted by Steward (for more details
on Janetski’s sites, see Chapter 2).

Definition of Promontory
Due to differences in how the term Promontory has been used both temporally and culturally
through the years, when I use the term Promontory, I am referring to an archaeologically defined
group(s) of people who may or may not be ethnically or culturally related and who occupied areas
in the eastern Great Basin between ca. AD 1100 and 1600. These people were hunter gatherers and
are culturally distinguished from Fremont farmers and other Great Basin hunter gatherers on the
basis of artifact assemblages. Within Promontory sites, Promontory Gray ceramics are present and
stylistically distinctive stone tools, basketry, and moccasins are found at some, but not all sites.

Temporal Placement
Despite Steward’s (1940:472-473) belief that the Promontory entered Utah at the end of
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Fremont occupation in the area, the exact temporal placement of the Promontory is unresolved. Based
on the artifact assemblage and presence of stylistically distinctive moccasins in the Promontory
Caves combined with investigations at other sites in the region, Steward (1937) believed that the
Promontory was not related to the Fremont or the Shoshone. He stated that if contact with the
Fremont had existed, “such contacts could not have endured long, for the Promontory culture lacks
virtually all distinguishing traits of the puebloan pitlodge [Fremont] culture of northern Utah”
(Steward 1937:87). In addition, Steward (1936:63) suggested that Shoshone contact was gradual
and passive, and that Shoshone occupation of the area followed the abandonment of the area by
Fremont groups. According to Steward, the “Shoshone simply expanded into the space left by
the retraction of the Puebloans throughout much of Utah” and had little contact with either the
Fremont or the Promontory (Janetski 1994:157).
Based on excavations of open sites, the Promontory phase has been dated from AD 1300
to 1600 (See Figure 1.2, Allison 2002; Cannon and Creer 2011; Forsyth 1986:190; Janetski 1986,
1990a, 1994:176; Janetski and Smith 2007; Simms and Heath 1990). Dates obtained by Ives
and Kankainen (personal communication 2009) on perishables from the Promontory caves fall
between AD 1150 and 1400, relatively early in the Promontory sequence and overlapping with the
Fremont period. Following 2011 excavations in the caves, Ives et al. (2012) obtained additional
dates in the early AD 1100s which further reinforced Ives and Kankainen’s and Janetski’s (personal
communication 2011) findings. Together, these dates indicate a long time span for Promontory
occupation in the Eastern Great Basin.

Cultural Affiliation
Steward (1937) believed that the Promontory was not related to Puebloan groups (Fremont)
or the Shoshone. Forsyth (1986) and Smith (2004) reinforced Steward’s conclusions that
Promontory is distinct culturally, and radiocarbon dates from more recent excavations show that at
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Figure 1.2. Boxplot showing dates from Promontory sites. Dashed line marks AD 1300. Ives et al. (2012) dates not included.

open sites along the Wasatch Front, Promontory is distinct temporally as well (Janetski and Smith
2007). The majority of Promontory sites post-date the Fremont period and were occupied from AD
1400 to 1600. These dates fall into Janetski’s (1994) Promontory Phase which directly post-dates
Fremont occupation in the eastern Great Basin. The Promontory occupation in the Caves does not
date exclusively to the Promontory phase, however, but overlaps with Fremont occupation in the
area, causing some confusion concerning culture history in the eastern Great Basin (Aikens 1966;
Kankainen personal communication; Joel Janetski, personal communication 2011).

Promontory Ceramics
Much of the debate concerning the cultural affiliation of Promontory is based on ceramic
studies. When he first discussed the ceramics recovered from the Promontory Caves, Steward
(1936:18) called the type “Promontory Black” and noted its presence in the Promontory Cave sites,
Black Rock Cave, Grantsville, and at the Rollins Mound in the Provo delta (Reagan 1935; Steward
1937:42). When reporting artifacts from the Bear River and Injun Creek sites, Aikens (1970:31-32)
termed the ceramics “Promontory Gray” and because he believed it “closely resembles Great Salt
Lake Gray in thickness, texture, and color,” argued that Promontory Gray was not distinct from
Fremont ceramic types. The idea of Promontory ceramics as a Fremont subtype was entertained
by archaeologists for some time, although a few, like David Madsen (1979:98-99) believed that,
in sites such as Aikens’s Bear River Region, the Promontory ceramics dated late in the Fremont
sequence, possibly representing an intrusive trade item. Viewpoints such as D. Madsen’s may have
been an attempt to bridge the gap between the conjectures of Steward, Gunnerson, and Aikens.
Rex Madsen agreed with Aikens and believed that Promontory ceramics were constructed
using a different technological tradition than Fremont ceramics (see Jennings 1978:173). He argued
that Promontory Gray occurred near the end of Fremont occupation, and was created when items
were “paddled into shape from a lump of clay, whereas all other Fremont wares over the state were
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manufactured by the coiling process. [In addition] the temper (called grog by modern potters) is
unusual in being crushed limestone, while the other Fremont potters used sand, volcanic glass, and
crushed basalt and other crushed rocks” (R. Madsen 1977:23-24).
The variation in opinion caused much confusion concerning the cultural placement of
Promontory ceramics and the Promontory culture, as shown in Simms and Stuart’s (1993:145146) statement:
We also found the even more precise category called Promontory (a variant of
Fremont, a separate culture, or just Late Prehistoric?) problematic because […]
most gray ware body sherds more crude than Great Salt Lake Gray become
Promontory […] we also found the Late Prehistoric category problematic because it
easily becomes a catch-all for anything that does not fit perceptions about Fremont
ceramics quality.
Patricia A. Dean (1992) points out that the problems which Simms et al. and others were having
occurred because both Steward and later archaeologists “failed to be explicit about which criteria
were most important when deciding whether a particular sherd was ‘Promontory’ or not” (Allison
et al. 1997:89). During the course of research in Utah Valley, Donald W. Forsyth came to a similar
conclusion. He examined ceramics from various sites and private collections in an attempt to
distinguish between Fremont and Promontory pottery. Forsyth (1986:200) states that:
Much of the confusion in the literature is a reflection of the fact that many analysts
are not clear about what the characteristic features of attributes of Promontory
pottery are—what it is, what it actually looks like. Thus any thick-walled, poorly
made, or otherwise exotic Fremont sherds are often classified as Promontory.
Forsyth (1986:190) discovered not only temper and morphological differences between the two
ceramic types, but also distributional differences. While “at some sites both classes are present in
considerable numbers… these sites are represented primarily by surface collections or excavations
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Figure 1.3. Maps of Utah Lake showing distributional differences between Fremont (left) and
Promontory (right) sites. Redrawn from Forsyth 1986.

in badly disturbed sites.” These distribution differences were coupled with differences in artifact
associations and settlement pattern differences as well; Forsyth concluded that “sites bearing
Promontory pottery are strongly associated with current lakeshore occupation (and even occur out
into the lake)” while Fremont sites are “associated with riverine and streamside occupation farther
from the current lake margin (Figure 1.3; Forsyth 1986:190-193; see also Janetski 1994).
Allison (Allison et al. 1997:90) argues that the only way to solve the ceramic problems
presented above is through “careful documentation of the ceramic attributes at well-dated,
unquestionably single-component sites,” such as was done at the Utah Valley sites reported
by Janetski and Smith (2007). At the Salt Lake Airport, a multi-component site, Allison notes
differences in the carbon cores of Fremont and Promontory ceramics as well as the patterns of

17

oxidation, and argues that these differences may be related to “differences in the way vessels
were fired, or they may indicate that many of the sherds identified as Fremont did not come from
cooking vessels” while the Promontory ceramics did (Allison et al. 1997:94).
Applying Forsyth’s (1986) study and Simms et al.’s (1997) model of ceramics and
mobility, Grant Smith (2004) compared Promontory and Fremont ceramics in an attempt to
address Steward’s (1940:472-473) claim for ethnic replacement in the eastern Great Basin. Smith
(2004) analyzed Late Prehistoric ceramics archaeologists were calling “Promontory Gray” and
noted that Promontory Gray actually comprised two different ceramic types. He termed these
ceramics “Promontory ware” and noted significant differences between the Promontory ware from
the Promontory Caves and other Promontory sites, specifically Goshen Island, Sandy Beach, and
Heron Springs. In addition, using Dean Arnold’s (1985) criteria Smith (2004:157) determined that
the Promontory ware from Promontory Caves, Goshen Island, Sandy Beach, and Heron Springs
were made by one community of potters, while Fremont ceramics, specifically those from Kay’s
Cabin, Timpanogos Cave, South Temple, and Block 49, were produced by a different community of
potters, indicating that Promontory and Fremont ware are separate ceramic traditions; Promontory
ware is not a sub-type of Fremont ceramics.
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2	Methods of Analysis

Faunal skeletal material provides two different kinds of data, referred to by Clason (1972)
as primary and secondary. He uses these terms to distinguish between faunal identification
(primary data) and analysis (secondary data). Information recorded as primary data “are facts
that can be replicated by subsequent investigators, such as element representation and taxonomic
identification” (Reitz and Wing 2007:153). In contrast, secondary data includes information such
as “age classes, sex ratios, relative frequencies of taxa, butchering patterns, dietary contributions,
and procurement strategies” (Reitz and Wing 2007:153). Secondary data is derived from primary
data through the use of indices and other quantification techniques (Reitz and Wing 2007:154).

Primary Data
Although primary data can be viewed as more descriptive and objective than secondary data,
this does not mean that it is free of biases “related to taphonomic processes, excavation strategies,
and identification procedures” (Reitz and Wing 2007:153). The primary data used in this project
was recorded by several individuals, and methodology of analysis is one of the potential biases
influencing this project (see below Biases—Methodology). An outline of the data recorded by
analysts is given in Reitz and Wing 2007 and the Museum of Peoples and Cultures Handbook
for Faunal Analysis (September 2010 edition). Information recorded included taxonomic
classification, element identification, age and sex, taphonomic modification (including breakage,
burning, butchering, gnawing, abrasion or polishing, and weathering), weight, and quantity.
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Age at Death
While it is unlikely that an exact age at death for a specimen can be determined, by assuming
that “reproductive cycles in the present are generally similar to those in the past” faunal analysts
can infer ages (Reitz and Wing 2007:192). Estimates of age at death were made using age classes of
neonatal, sub-adult, and adult. Features such as cortex formation, epiphyseal fusion, tooth growth
and replacement, tooth wear, and antler and horn development were used to assess age. Because
epiphyseal fusion occurs in stages in many animals, fusion was recorded as open, partial, or fused,
each of which indicate a different stage of maturation (Reitz and Wing 2007:193). Tooth eruption
also occurs in established sequences and can be evaluated though the use of published keys (see
Frison and Rehr 1970; Jensen 1998; and Robinette et al 1957). In this analysis, a specific age (in
months and years) was only recorded for artiodactyl teeth. Tooth wear allows age estimates to be
established for specimens after epiphyseal fusion and tooth eruption was complete. By recording
age at death, mortality profiles can be created and seasonality of an assemblage can be determined.

Taphonomic Modification
Taphonomy deals with “the processes that affect biological remains subsequent to the death
of an organism and before the study of those remains by the analyst” (Lyman 2005:858). In short,
taphonomic analysis desires to understand what happened to specimens to produce the state which
they are currently in. During taphonomic analysis, fragmentation characteristics and marks on the
specimens are recorded. These marks are signatures of various taphonomic processes: a butchering
mark on a bone is the signature of human processing (Lyman 2005:859). Here I describe the various
forms of taphonomic modification recorded by myself and other analysts using the Museum of
Peoples and Cultures Handbook for Faunal Analysis.
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Breakage
Bone fractures are a result of force being applied to bones and I described bone fractures as
one of five types: spiral, oblique (diagonal), transverse (lateral), splinter, and stepped (see Lyman
1994; Reitz and Wing 2007:169). Specimens exhibiting multiple breakage types were classified
under the type most likely produced by human activity (i.e., spiral over splinter). While a specific
breakage type does not guarantee that it was broken by a human, true spiral breaks (and to some
extent oblique breaks) are created only when the bone is fresh. Humans will often break faunal
bones during processing and consumption to access the bone marrow or for tool use. In contrast,
carnivores frequently break bones while gnawing and can be distinguished from those broken by
natural processes by the presence of loading or impact points (Lyman 1994).

Burning
Burned bone is the result of excessive heat which modifies or damages the structure of a
bone and may provide evidence of cooking techniques, waste disposal, ritual offering, or natural
processes (Marshall 1989:17). During analysis, I described burning as one of four stages: unburned,
scorched, charred, and calcined. Unburned bones were typically distinguished from burned bone
on the basis of specimen color. Scorching, or superficial burning, appears as light to dark brown
discoloration on the bone. Charred bone indicates that a bone was exposed to higher heat than one
that is scorched and is completely blackened. In contrast, calcined bone has a white, gray, or blue
color and a chalky texture that is the result of a loss of organic material within the bone. For bones
to become calcined, they must be exposed to a very high heat for a long period of time (Lyman
1994:386). Within these stages, there are variations, with some bones exhibiting evidence of two
or even three stages at one time. These bones may indicate roasting, where skin and muscle still
attached the bone would have protected some portions of the bone from the fire and, presumably
because it is rare that individuals would want to eat burned meat, only portions of the bone would
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have been exposed to the flames during roasting (Lyman 1994:387; Reitz and Wing 2007:132).
As stated above, burned bone can be the result of a variety of processes. While burning is
usually attributed to a camp or cooking fire, some archaeologists argue that not all burned bone is
the result of human activity. Although scorching and charring may be the result to natural processes,
because calcined bone requires high temperatures and long exposure to heat, David (1990:75)
states that “when large proportions of the surface area of a bone are calcined, one can safely infer
anthropogenic prolonged fires.”

Butchering
Lyman (1987:252) defines butchering as “the human reduction and modification of an
animal carcass into consumable parts.” Butchering marks are created as the result of butchering
and dismemberment. These marks can be divided into several categories: chop or hack marks,
cuts or slices, scrape or filleting marks, and skinning marks. Chop or hack marks have “a deep,
nonsymmetrical ‘V’ shape and lack striations” (Reitz and Wing 2007:127). These marks are most
often associated with primary butchering activities and are used to dismember an animal carcass
and cluster around the joints formed by long bones. In contrast, cuts and scrapes are more often
associated with secondary butchering activities, activities which would subdivide a dismembered
carcass into smaller units (Reitz and Wing 2007:126). Cuts (sometimes referred to as slices) are
shallower than chop or hack marks and characterized by small incisions (Shipman 1981). Reitz
and Wing (2007:128) argue that cut marks were most likely made by “knives during skinning,
when disjointing the carcass, or when removing meat before or after cooking.” Scrape marks
are small shallow cuts running down the surface of a bone and are often the result of filleting
(Reitz and Wing 2007:128). These marks are usually parallel to one another and located along the
long axis of the bone (Binford 1981:46-47). Skinning marks are cuts to the cranium, mandible,
and metapodials (Reitz and Wing 2007:127). Butchering marks to these areas are interpreted as
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evidence of skinning because in these locations the skin is tightly attached and difficult to remove
without marking the underlying bones.
Although butchering may indicate cultural definitions of units of meat and may be highly
patterned within an assemblage, these questions are outside the scope of this thesis (Guilday et al.
1962). During analysis, the presence or absence of butchering marks was recorded and the type
(e.g., chop, cut, scrape, etc.) was noted when applicable.

Gnawing
Gnawing plays and important role in distinguishing between assemblages created through
cultural and natural processes. During analysis, evidence of gnawing was recorded and placed
into one of two categories: rodent or carnivore. Rodent gnawing can be identified by characteristic
“parallel grooves that are closely spaced and flat bottomed” (Lyman 1994; Reitz and Wing
2007:135). In contrast, carnivore gnawing leaves larger marks with “broad grooves and pit-like
features” (Binford 1981:44; Lyman 1994; Reitz and Wing 2007:135). In addition, carnivores most
often begin gnawing on the ends of long bones which leaves a shaft with ragged ends, splinters,
furrows, punctures, and short nicks (Haynes 1980). Carnivore scavenging is addressed below (see
Chapter 4: Biases—Carnivore Disturbance) and can severely affect the assemblage of a faunal
collection.

Abrasion or Polishing
Abrasion or polishing can occur on bone as a result of several processes, some natural and
some cultural. Natural abrasion will be visible across the surface of a bone and, in contrast to
culturally abraded bones, will not be localized to a specific area (Lyman 1994:382). Bones that are
used as tools may be abraded and polished in specific areas, namely on the area of the bone that
is used and where it is held. White (1992:122-124) experimented with mule deer metapodials and
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observed that, after three hours of boiling and occasional stirring, 42 percent of the bone fragments
had polishing on the ends. This type of polishing is termed pot polish and is caused by the bones
rubbing against the edges of the cooking vessel. In the assemblages, abrasion was noted when
present and an interpretation was recorded.

Weathering
Weathering to bone is “the process by which the original microscopic organic and inorganic
components of bone are separated from each other and destroyed by physical and chemical
agents operating on the bone in situ” (Behrensmeyer 1978:153). These processes include, but
are not limited to, desiccation, saturation, and temperature changes (Miller 1975:217). During
analysis, I recorded weathered specimens and gave a general description of the type, degree, and
agent of weathering. Even among well preserved assemblages, such as those recovered from the
Promontory Caves, natural attrition occurs and problems related to density mediated attrition occur
(see Chapter 4: Biases—Density Mediated Attrition).

Secondary Data
While recording primary data is important, the ultimate goal of faunal analysis is to relate faunal
specimens to other material culture recovered from a site and to other sites so that larger cultural
and/or environmental inferences can be made, as are the objectives of this project (Reitz and Wing
2007:182; Schmid 1972:7; Smith 1976). While primary data is based on observations and should
be easily replicated by subsequent analysts, secondary data is, by nature, less descriptive and more
subjective (Reitz and Wing 2007:182). This is because secondary data summarizes, explains, and
interprets primary observations (Reitz and Wing 2007:182).

24

Relative frequencies of taxa
Number of individual specimens (NISP) and minimum number of individuals (MNI) are used
to estimate the relative frequencies of taxa within an assemblage and infer the importance of
certain animals to diet, procurement strategies used to obtain those animals, and, when comparing
between assemblages, environmental fluctuations and cultural differences (Reitz and Wing
2007:202). Taxa are sometimes combined, using either NISP or MNI, so that interpretations can
focus on the relative frequencies of animals from different catchment areas (wetlands vs. upland)
or that are captured using different technologies (arrow vs. net). NISP and MNI are also used to
compare the percentages of taxa through the use of indices.

Number of Identified Specimens (NISP)
The number of identified specimens (NISP) serves as the “basic counting unit that must be
used in any attempt to quantify the abundances of taxa within a given faunal assemblage” (Grayson
1984). Grayson (1984) defines a specimen as “a bone or tooth, or fragment thereof.” I restricted
NISP from his definition and in my analysis; NISP refers to the number of specimens that were
identifiable at least to the taxonomic level of family, with the exception of the artiodactyls, which
were given a NISP count if identifiable to the taxonomic level of order. In addition, teeth were not
included in NISP because they can be discarded prior to death and are present in differing numbers
between species. NISP is a useful quantification method because the counts can be manipulated in
many different ways to obtain secondary data (Reitz and Wing 2007:202).
The usefulness of NISP counts have been debated at length (see Grayson 1973, 1984; White
1953). NISP is impacted by cultural behaviors, such as transportation, butchering, distribution
of meat, cooking, disposal, and non-subsistence uses of bone, as well as natural processes such
as weathering and density mediated attrition (Reitz and Wing 2007:203; see below Biases—
Density Mediated Attrition). Because these factors affect NISP, it cannot be directly translated
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into quantities of animals. Other biases that affect NISP include the assumptions that both cultural
and non-cultural fragmentation are uniform, that recovery rates are consistent for each taxa, and
that all taxa have an equal opportunity to be counted (Reitz and Wing 2007:203). Therefore, NISP
relates to “the number of identifiable elements of each animal, site formation processes, recovery
techniques, and laboratory procedures” as well as sample size (Reitz and Wing 2007:203; Grayson
1984).
Identifiability and survivorship of skeletal elements are important to consider when using NISP
as well. Reitz and Wing (2007:203) state that “even in animals with similar elements, these are not
equally identifiable. Identifiability is a function of both the number of anatomically similar, and,
therefore, potentially misleading species in an assemblage and the degree of breakage or erosion
suffered by each specimen.” In short, some elements, despite the amount of breakage, are more
likely to be identified each time they are encountered within a faunal assemblage than others and
the importance of that element and/or species can be over exaggerated by NISP counts. In addition,
some skeletal elements are more likely to survive than others (Reitz and Wing 2007:203; see
below Biases—Density Mediated Attrition). Not only is survivorship inconsistent within a single
animal, but specimens from different taxonomic classes (mammal, bird, reptile, fish, amphibian,
and mollusk) do not survive equally either (Chaplin 1971:64-5); and screening methods can
dramatically affect the NISP counts for taxa with small elements (Reitz and Wing 2007:204). One
of the significant challenges of this project is determining how to use NISP when the counts would
be biased not only by cultural and natural behaviors, but also by screening methods and the varying
skill levels of several analysts.

Minimum Number of Individuals (MNI)
Estimations of the minimum number of individuals (MNI) are probably the most common type
of secondary data used in faunal analysis. MNI is defined as “the minimum number of individual
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animals necessary to account for some analytically specified set of identified faunal specimens”
and does not necessarily take into count specimen size, age, or sex (Lyman 1994:100; Shotwell
1955:272). It is traditionally calculated by “determining the minimum number of individual
animals necessary to account for all the kinds of skeletal elements found in the skeleton” (Lyman
1994:100). In short, if an assemblage contains only four right muskrat humeri the MNI will be
four. The MNI is the same as for an assemblage that contains four right muskrat humeri, four left
femurs, 35 ribs, and many other assorted muskrat fragments.
When used together, NISP and MNI represent the maximum (if every specimen included
in NISP came from a distinct animal) and minimum number of individuals present within an
assemblage, and a variety issues must be considered when using NISP, several must be considered
when using MNI as well (Payne 1985; see also Grayson 1973, 1978, 1979, 1984). Sample size and
the manner in which data from various archaeological proveniences are combined during analysis
can greatly affect MNI. In small assemblages or samples, MNI exaggerates the importance of rare
taxa within a collection (Grayson 1978:54; Payne 1972). Even in large assemblage, MNI gives
each specimen of taxa represented by smaller samples more proportional importance than each
specimen of taxa represented by larger samples (Grayson 1978:54).
An additional problem with MNI is the manner in which data from archaeological proveniences
are aggregated during analysis. Grayson (1973, 1978:60) identified two extreme approaches to
dealing with MNI and sample size. The first, the maximum distinction approach, results in a much
larger count for MNI because it uses both horizontal and vertical excavation units to define clusters
from which MNI is calculated (Grayson 1978:60). The second, the minimum distinction approach,
groups all faunal material from a site into one cluster from which MNI is calculated and results in
a much smaller count (Grayson 1978:60). For this project, I lean towards a minimum distinction
approach and estimate MNI values based on all the material from each site that is provenienced to
the Promontory.
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Minimum Number of Animal Units (MAU)
Binford (1978, 1984) proposed the use of minimum number of animal units (MAU) as
opposed to MNI. His experience with the Nunamiut demonstrated that people do not utilize
animals or meat in single portions (e.g., only one femur). Instead, they used segments, such as
the leg, arm, or torso (Binford 1984:50). He believed that MNI calculations ignored this fact and
designed MAU to calculate skeletal portions as opposed to pieces.
MAU values are calculated by first calculating the number of each skeletal part of a species
within the archaeological assemblage (Binford 1981). Then, that number is divided by the total
number of that element within the skeleton (e.g., if 7 deer femurs are present in the assemblage,
that number is divided by 2, the number of femurs a typical deer has, and results in a MAU value
of 3.5). Percent MAU is obtained by dividing a skeletal element’s MAU value by the highest MAU
value in the assemblage (Grayson 1984:89). Although in this project I use MNI rather than MAU
when discussing relative frequency of taxa, MAU (and in particular percent MAU) is necessary for
discussions of economic utility (see below).

Comparison between Taxa
Indices are often used to make comparisons between relative abundances of taxa. One of the
most common indices used in the Great Basin is the Artiodactyl index. This measures the ratio of
artiodactyls to the total number of artiodactyls and lagomorphs. It is used to discuss the availability
of large game, the emphasis on large game hunting, and the environments exploited: the closer
the index is to one, the greater availability or emphasis on large game (Driver 2002; Driver and
Woiderski 2008). Because many of the sites included in this project are located in prehistoric
wetlands, I have adjusted the indices in many cases to reflect the local environment. An artiodactyl
/ artiodactyl + muskrat index is used in most cases to assess the importance of large game in
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Promontory diet, although a muskrat / muskrat + sucker index and several other indices are used
as well.

Relative frequencies of skeletal elements and portions
Documenting the frequency of specimens from different parts of the skeleton is important in
“studies of taphonomy; butchering, transport, food preparation, and disposal habits; nutritional
analysis; activity areas; site function; economic institutions; and social organization” (Reitz and
Wing 2007:213). In addition, skeletal frequencies help determine the role of each animal: as food,
as beasts of burden, in rituals, and animals with symbiotic relationships with humans (e.g., dogs)
(Reitz and Wing 2007:213-214).
Studies of skeletal frequency are based on the concept that post-mortem disturbance will differ
based on cause of death and use of an animal carcass. Skeletons of animals that die of natural causes
and are immediately buried are expected to be relatively complete because they were subject to
very little post-mortem disturbance prior to burial; the skeletons of animals that experience high
degrees of post-mortem disturbance are expected to be less complete when excavated (Reitz and
Wing 2007:214). In theory, if human behavior was the only thing affecting a faunal assemblage,
the skeletons of non-food animals would be the most complete, followed by food animals that
live near the site, and the least complete skeletons would be those of food animals that lived far
from the site, as not all of the skeleton would be desirable to transport (Reitz and Wing 2007:214215). This is because of the “schlepp effect,” which states that some portions of a skeleton are
more desirable to transport over long distances. Heavier, less-desirable portions of a carcass may
be left at a kill site while portions with a higher value will be brought back to the camp (Lyman
1994:224; Perkins and Daly 1968). The problem, however, is in determining which elements are
desirable. Some elements that are not valuable for food “may be taken back to camp because they
offer convenient handles or because they are important raw material for bone meal, tools, glue,
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ornaments, or gaming pieces” (Reitz and Wing 2007:215). The head is an example of a skeletal
portion often thought to have little value because it lacks large muscles. Despite this, the brain is
often eaten for its high fat content and will sometimes be transported to a site at “great energetic
expense” because it is an important by-product for leather making (Reitz and Wing 2007:215).

Economic utility of skeletal parts
Many indices rank skeletal parts of animals based on their utility and assumes that utility
affects choices made by hunters about which portions of the animal to transport from a kill site to a
habitation site, and which portions to leave behind (Reitz and Wing 2007:225; see also Binford 1978,
Jones and Metcalfe 1988, Lyman et al. 1992, and Metcalfe and Jones 1998 for examples of utility
indices). The definition of utility varies considerably as some animal portions may have many uses
in addition to food, however, utility is most often interpreted as food value and is calculated based
on the amount of meat, fat, and marrow that are transported. Ethnographic observations suggest
however that decisions on what animal portions to transport, how far to transport them, and how to
butcher and redistribute animal portions are actually made based on a number of variables, some of
which are not related to food value (O’Connell et al. 1990, O’Connell and Marshall 1989). While
meat and fat were important factors in transport decisions, the situation is much more complex and
cannot be answered simply through the use of utility indices.

Modified General Utility Index (MGUI)
The Modified General Utility Index (MGUI) was created by Binford (1978:12) to quantify the
relationship between skeletal parts and food value. His assumption was that any variability in the
“relative frequencies of animal parts among archaeological sites must derive from the dynamics
of their use” (Binford 1978:11). Binford reasoned that decisions regarding utility were most often
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influenced by food value, specifically in the amount of meat, marrow, and grease associated with
each skeletal part (Lyman 1994:225).
Binford’s calculations began with a General Utility Index (GUI). In order to calculate GUI,
he first measured the amounts of meat, marrow, and grease associated with each skeletal part
of a domestic sheep and a caribou (Binford 1978:72). He then used these values to construct
indices of the food values for various animal portions. Binford chose to calculate the GUI using
the amounts of meat, marrow, and grease because he believed that these three food substances
would simultaneously influence how people chose to transport, store, and butcher animals (Lyman
1994:225). The MGUI was calculated from GUI to account for low utility animal portions that
would be transported from a kill site and left on the animal carcass. He terms these elements
“riders” (Binford 1978:74). The “rider” elements would be left on a carcass either for a secondary
purpose (e.g., crania transported for the brain or antlers) or to make transport easier (e.g., paws
and hooves left to grab onto). Binford reasoned that a skeletal part with a low GUI attached to a
skeletal part with a high GUI should take on a utility value that is the mean of the two separate
values (Jones and Metcalfe 1988; Metcalfe and Jones 1998).
MGUI is most often used to discuss transport and utility of animal parts. Binford (1978, see
also Lyman 1994:228-229) combined percent MAU and MGUI to create bivariate scatter plots
of various relationships between the utility of animal parts (MGUI) and the relative proportions
of elements (MAU) to determine how individuals were deciding which skeletal parts to transport
(see Figure 2.1). Binford (1978:81) defined five transport strategies, which he termed bulk (in
which moderate and high value parts are selected and low utility elements are abandoned), reverse
bulk, gourmet (in which high value parts only are selected and moderate and low valued parts are
abandoned), reverse gourmet, and unbiased (in which high, moderate, and low valued elements are
selected). Each transport strategy was differentiated from the others through different groupings on
a percent MAU/MGUI scatterplot.
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Figure 2.1. Transporting and/or part utilization scatterplots based on %MGUI (after Binford 1978 and
Lyman 1994). A, reverse (bulk) strategy; B, gourmet strategy; C, bulk strategy; D, unbiased strategy; E,
reverse gourmet strategy.

32

Estimates of dietary contribution
Because one of the main goals of faunal skeletal analysis is to determine the relative importance
of specific animals to prehistoric peoples, the weight of meat per taxa is often calculated. Estimates
of dietary contribution “generally refer to the amount of edible or usable meat an animal, or group
of animals, might contribute” to the diet (Reitz and Wing 2007:233). The weight of bone and hide
are subtracted from the total weight of a live specimen to obtain the amount of usable or edible
meat on an animal (Reitz and Wing 2007:233). Because edible and usable are culturally defined
terms, there is variation. In this project, I used specimen weight and MNI to estimate dietary
contribution.
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3

Promontory Cave Sites

This chapter presents information on the Promontory cave sites including the primary data
derived from my analysis of the faunal material recovered by Steward in 1930 and 1931 and
Janetski and Ives in 2011. Faunal material from the 2013 excavations has not been analyzed and
is not addressed. I include as background data when the site was excavated and by whom, notable
archaeological features discovered at the site, the techniques used to recover artifacts, the season(s)
of site occupation, and the cultural and temporal placement of the Promontory occupation at the
site. NISP and MNI are used here to indicate relative quantities of faunal specimens and to facilitate
cursory comparisons between sites. In depth comparisons of faunal use are conducted in Chapter 5.

Promontory Cave 1
Promontory Cave 1 (42BO1) is located on the western shore of Promontory Point at “the
base of a badly faulted, folded, and greatly metamorphosed cliff of limestone” (Steward 1937:8).
The cave is located slightly below the Stansbury terrace and is 38 m deep by 47 m wide with an
opening measuring 23 m across (see Figure 3.1, Steward 1937:8).
Cave 1 was first excavated by Julian H. Steward in 1930. He feared the archaeological
deposits within the caves were in danger of being destroyed by looters. To mitigate this, Steward
excavated several trenches in various areas of the cave. Trenches A and B were the largest and
revealed the most cultural material. Within these two trenches, he identified eight strata, but devoted
focus “to the upper 2 feet of culture-bearing deposits, to rock crannies, and such other places as
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Figure 3.1. Plan Map of Promontory Cave 1 redrawn from Steward 1937.

test pits indicated to be worth investigating” (see Figure 3.2, Steward 1937:9). This strategy was
adopted because the evidence of human occupation below the Promontory deposits was scarce and
would have taken many months and required a large crew to investigate (Steward 1937:9).
In 2011, Joel C. Janetski and Jack W. Ives returned to Promontory Cave 1 to conduct small scale
test excavations. Their research was focused on documenting stratigraphy, obtaining new materials
for dating, and exploring the possibility raised by Steward (1937:87) and James H. Gunnerson
(1956) that the Promontory are linked to Athapaskan groups travelling south (Janetski and Ives
2011). Janetski and Ives’s excavations were confined to a 1 by 2 m area adjacent to Steward’s
Trench A and did not reach the bottom of the Promontory deposits. Excavation by Janetski and
Ives is scheduled to continue in 2013.

Archaeological Features
No formal architectural features were identified by Steward or Janetski and Ives within Cave
1. Steward noted that:
Here and there is evidence of fire, and at one point is the main fireplace, which,
however, lacks special form and was not even walled off from the fiber. This is 2 feet
deep and evidently was used during the whole period of occupation. It appears that
living was carried on in this area, juniper bark being brought in for beds, where it
still appears in layers 4 to 6 inches thick, and the refuse of meals and manufacturing
being dropped on the spot. (Steward 1937:9)
Similar interspersed layers of juniper bark and wind-blown sediment were identified by Janetski
and Ives, although they did not identify any hearths. The main difference between the juniper
layers described by Steward and those identified by Janetski and Ives is that Steward’s layers
were much thicker; “4 to 6 inches thick” as opposed to a few centimeters. Similar to Steward, the
majority of the artifacts found within this stratum were lying on thin banded sediment layers above
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Figure 3.2. Profile of Steward’s Trench A redrawn from Steward 1937.

the juniper bark layers (see Figure 3.3). This banding likely indicates multiple occupations of the
caves with individuals bringing new juniper bark in periodically.

Recovery Techniques
None of the sediment from Steward’s excavation in Cave 1 was screened. He states that in
1930 “excavation of those areas which bore artifacts was largely a matter of peeling off layers of
matted bark and other materials” and “the excessive quantities of fiber made screening impossible”
(Steward 1937:10).
In April 2011, Janetski and Ives attempted to recover 100 percent of artifacts in their test trench.
Their excavation strategy required bagging sediment for screening in the lab through nested 1/4, 1/8-, and 1/16-inch screens with the remainder saved for flotation. After one day however, the
volume of material was so high that this plan was altered. For the remainder of the excavation, one
large sand-bag (slightly under 5 gallons in volume) was recovered from each level excavated and
the remainder was screened through 1/8 inch mesh. In November 2011 and April 2013, 1/8 inch
screens were used and no material was brought to the lab for screening.

Faunal Analysis
In October of 2009, I analyzed the Promontory Cave 1 faunal material collected by Steward with
the permission of the Utah Museum of Natural History where the collection is stored (Johansson
2010). A systematic analysis of the faunal material had not been performed previously, and like
many old collections, attrition problems are present; only 48 percent of the faunal bone which
Steward reports to have recovered is still accounted for.
During his analysis, Steward had two zoologists, Edna Fisher of the University of California
and O. Whitney Young of the University of Utah, analyze a limited number of specimens. The
bones were not randomly selected, so exact proportions of species represented in the Caves were
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not established. Steward (1937:81-82) documents high numbers of bison, pronghorn antelope, and
mule deer and gives general estimates of the numbers of faunal species recovered from Cave 1. My
findings were roughly consistent with Steward’s (see Table 3.1). Very few small mammal and bird
bones were identified in either analysis. This was interpreted as the result of recovery techniques
rather than a complete lack of small mammals and birds within the cave.
In 2012, I analyzed the faunal material collected during 2011 test excavations. In total,
8,871 bones were analyzed from Cave 1, including 9 recovered from the cave surface and the
remainder from a 1 x 2 m test trench (see Tables 3.4 and 3.5). Bison (Bison bison) is the most
common species found within Cave 1, making up 4 percent of the overall NISP. Other artiodactyl
species are also present but none comprise more than 1 percent of the total assemblage. While
many of the bones recovered were complete, and sometimes remained articulated, there was a
high degree of fragmentation present among the bones in the cave as well, making identification
difficult. The majority of the sample, 6,387 specimens, could not be identified beyond large or small
artiodactyl. Among these, small artiodactyl (deer, mountain sheep, and pronghorn antelope) was
the largest, making up 57 percent of the total NISP. Large artiodactyls (elk, bison) occurred half as
often, comprising 30 percent of NISP. On the basis of my analysis, Steward (1937:83) was correct
in saying that the Promontory living in Cave 1 were “primarily hunters” and “strongly oriented
toward exploitation of large mammals” (Johansson 2012). Steward adds that the Promontory
particular exploited bison. Although more bison was identified than any other artiodactyl species,
this may simply have been because bison is larger and more identifiable than other artiodactyl
bones. It is interesting to note that, in comparison to the other Promontory sites included in this
study, the majority (99.9 percent of NISP and 91 percent of MNI) of specimens recovered from
Promontory Cave 1 were mammal (see Table 3.3). In addition, much of the mammal bone came
from large mammals and artiodactyls.
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Table 3.1. Steward’s NISP compared with my analysis of Steward’s Collection
and the 2011 materials
1929 and 1930 Excavation
2011 Excavation
Taxon
Steward Steward Johansson Johansson
NISP
%NISP
NISP
%NISP
NISP
%NISP
Mammals
Artiodactyl
Large Artiodactyl
Small Artiodactyl
Bovidae
Cervidae
Antilocapra americana
Odocoileus hemionus
Ovis canadensis
Capra sp.
Bison bison
Cervus elaphus
Medium Carnivora
Canis sp.
Canis lupus
Canis lupus familiaris
Canis lupus nubilus
Lynx sp.
Felis domesticus
Erethizon dorsatum
Lepus californicus
Sylvilagus sp.
Leporidae
Spermophilus sp.
Birds
Bubo virginianus
Aechmorphorus
occidentalis
Cathartes aura
Large Strigidae
Reptile
Medium Phrynosomatidae
Small Colubridae
Colubridae
Total

0
0
0
2
0
68
25
0
2
45
6
0
1
0
1
3
2
1
1
13
0
0
0

0.00%
0.00%
0.00%
1.14%
0.00%
38.64%
14.20%
0.00%
1.14%
25.57%
3.41%
0.00%
0.57%
0.00%
0.57%
1.70%
1.14%
0.57%
0.57%
7.39%
0.00%
0.00%
0.00%

2
26
29
0
0
101
16
7
0
29
10
0
0
2
0
0
0
0
0
6
0
0
0

0.88%
11.40%
12.72%
0.00%
0.00%
44.30%
7.02%
3.07%
0.00%
12.72%
4.39%
0.00%
0.00%
0.88%
0.00%
0.00%
0.00%
0.00%
0.00%
2.63%
0.00%
0.00%
0.00%

440
2063
3884
7
3
29
32
11
0
243
0
4
1
0
0
0
0
0
1
50
14
2
2

6.48%
30.36%
57.16%
0.10%
0.04%
0.43%
0.47%
0.16%
0.00%
3.58%
0.00%
0.06%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.74%
0.21%
0.03%
0.03%

4
1

2.27%
0.57%

0
0

0.00%
0.00%

0
0

0.00%
0.00%

1
0

0.57%
0.00%

0
0

0.00%
0.00%

0
4

0.00%
0.06%

0
0
0

0.00%
0.00%
0.00%

0
0
0

0.00%
0.00%
0.00%

3
1
1

0.04%
0.01%
0.01%

176

100.00%

228

100.00%

6795

100.00%
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Table 3.2. Promontory Cave 1 NUSP (2011 Excavation)
Taxon
NUSP
%NUSP
Mammals
Large Mammal
1602
80.66
Medium Mammal
2
0.10
Small Mammal
60
3.02
Micro Fauna/Mammal
1
0.05
Unidentified Mammal
318
16.01
Birds
Large Bird
1
0.05
Small Bird
2
0.10
Total
1986
100.00
Table 3.3. Promontory Cave 1 NISP by Taxonomic Class
Class
NISP
%NISP
MNI
%MNI
Mammal
6786
99.87
39
90.70
Bird
4
0.06
1
2.33
Reptile
5
0.07
3
6.98
Total
6795
100.00
43
100.00

Seasonality
Steward notes that the nearest fresh water source to the caves is 2 miles. On this basis, he
states that it was most likely occupied seasonally and would “make an ideal camp in winter for a
group of bison hunters, when snow could be melted down for water” (Steward 1937:10). In 2009, I
determined season of death for two mule deer crania and age at death for 12 artiodactyl mandibles
from Steward’s collection (Johansson 2010; see Table 3.4).
Two mule deer crania recovered (UMNH 11152 and 11083-37) are present with antler
butts, indicating that they were killed in the winter, between December and February (see Figure
3.4). In addition, 12 sub-adult mandibles were recovered from Cave 1 (see Figure 3.5). These
represent a wide range of developmental stages, from 67 days at death to 2 years 4 months. Tooth
eruption indicates that there were at least two seasonal occupations in Cave 1, one in the winter,
between December to February, and one during the late spring through early fall.
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Figure 3.4. Mule Deer Crania from Promontory Cave 1 with Shed Antler Butts
.
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Figure 3.5. Neonatal Bison Mandibles from Promontory Cave 1.

Cultural and Temporal Placement
As discussed in Chapter 1, the cultural and temporal placement of the Promontory Caves
is central to the Promontory problem and the specific relationship between Promontory and
Fremont has not been established. According to Smith (2004, 2012) the ceramics recovered from
Cave 1 by Steward in the 1930s and by Janetski and Ives in 2011 are all Promontory and do not
provide an opportunity to evaluate Aikens’s (1966) conclusions concerning Fremont-Promontory
relationships.
John Ives and Kathy Kankainen (personal communication 2009) AMS dated 18 items from
Cave 1. With few exceptions, these dates fall into the range of AD 1150 to 1400, extremely early
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Table 3.4. Age and Season of Death for Subadult Artiodactyls from Promontory Cave 1
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Bison Mandible Ages
x
x
x
x
x
x
Mule Deer Mandible Ages
x
Mule Deer Crania
x
x
x
Table 3.5. Radiocarbon and AMS dates from Promontory Cave 1
Material/Associations
Age BP
Calibrated Date Range Reference
Leather
320 ± 80 AD 1486-1646
Marwitt 1973
Ceramic Residue
330 ± 40 AD 1495-1613
Smith 2004
Ceramic Residue
360 ± 40 AD 1475-1605
Janetski Per com 2011
Ceramic Residue
610 ± 40 AD 1306-1384
Janetski Per com 2011
Moccasin (bison leather)
725 ± 35 AD 1254-1284
Kankainen 2005
Moccasin (bison leather)
755 ± 40 AD 1226-1272
Kankainen 2005
Moccasin (deer or antelope leather) 785 ± 40 AD 1211-1261
Kankainen 2005
Leather
840 ± 75 AD 1075-1239
Aikens 1966

in the Promontory sequence and overlapping with the Fremont period (see Table 3.5). These dates
are consistent with a date obtained by Aikens (1966) of AD 1034 to 1284 but inconsistent with a
date obtained by Aikens and later reported by John Marwitt (1973) of AD 1432 to 1680 and a date
obtained by Smith (2004) of AD 1460 to 1650. Janetski (personal communication 2009) dated
residue on two ceramic sherds which were consistent with both the early and later date ranges for
the caves; the date on one potsherd placed occupation in Cave 1 between AD 1290 and 1420, while
the date from another placed occupation between AD 1440 and 1640.
Following the 2011 test excavations, dates on moccasins and perishables were obtained.
These dates indicate that within the test trench, Promontory Cave 1 was occupied and used
intensively for one or two generations in the early AD 1200s (Ives et al. 2012, John Ives, personal
communication 2012). This occupation coincides with Ives and Kankainen’s and Janetski’s
(personal communication 2011) dates as well as with Steward’s (1937) theories. If both the Caves
and the lake edge sites are manifestations of the same Promontory culture, these dates indicate a
longer time span (AD 1200s to 1600s) for Promontory occupation in the Eastern Great Basin than
previously thought. These clusters do not fall within Janetski’s (1994) Promontory phase.
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Promontory Cave 2
Promontory Cave 2 (42BO2) is located slightly lower on the cliff face than Cave 1. It was
formed by wave erosion and is slightly smaller than Cave 1, measuring approximately 28 by 30
m with a maximum height of no greater than 5 m (Steward 1937:91, see Figure 3.6). The current
entrance into Cave 2 is much smaller than the entrance into Cave 1 as well and is only about
6 m wide. Steward began excavations in Cave 1 during 1930 and returned in 1931 to continue
exploration. In 1930, several test pits were created in different areas of the cave. Those in the
eastern half failed to “reveal a single trace of human occupation” and “exploratory trenches in the
recesses at the rear [of the cave] showed the deposit to be mostly an accumulation of dust, bearing
only small seams of charcoal and occasional artifacts” (Steward 1937:91). On the basis of these
test trenches Steward concluded that:
The main area of habitation was in the western half, just inside the entrance, where
the floor slopes down from the cave mouth, dropping 6 feet. A trench dug down to
lake deposits in 1930 showed evidence of human habitation throughout. A second
larger trench was therefore dug in 1931, and the greater part of it carried down to
beach gravels. (Steward 1937:91)
Within the test trench, Steward documented many occupational layers which he grouped into five
strata. Artifacts in Stratum 1, the uppermost level, are consistent with the Promontory occupation
in Cave 1. Evidence of human occupation was also found in two of the lower strata (3 and 4, see
Figure 3.7). Because of human occupation in these lower strata, Steward believed Cave 2 was first
occupied soon after the lake receded and left the cave dry, which he placed at least 3000 years ago
because of the presence of “fair sized lumps of charcoal and bones split for marrow [which] rest
directly upon the rounded, bedded gravels” (Steward 1937:103, 106).
As with Cave 1, Janetski and Ives conducted small scale test excavations in Cave 2 during
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Figure 3.6. Plan Map of Promontory Cave 2 redrawn from Steward 1937.
.

2011 and 2013. Here, they placed a 1 by 1 m test into the profile of Steward’s trench. Their focus
was on examining the stratigraphy of Steward’s trench walls (which were visible at the time of
excavation) in order to obtain samples for AMS dating and determine the relationship between the
lower cultural deposits and those from the Promontory (Janetski and Ives 2011). Their excavations
reached the beach gravels found by Steward and went deep enough to notice that the lower levels
of the cave were not dry and do not have the same level of preservation of the upper deposits.
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Figure 3.7. Profile of Steward’s Excavation Trench redrawn from Steward 1937.

Archaeological Features
As with Cave 1, no formal architectural features were identified by either Steward or Janetski
and Ives. Layers of juniper bark interspersed with thin sediment layers were identified by Janetski
and Ives within Steward’s Stratum 1 (Steward 1937:91-93, see Figure 3.8). These layers were
not present in the other strata however. Steward’s Stratum 1b was a hearth, based on the lack of
fiber, and Janetski and Ives documented the presence of four hearths, one in Steward’s Stratum 1
(F22), one in Steward’s Stratum 3, and two in Steward’s Stratum 4 (F30 and F31). The presence of
multiple hearths at varying depths indicates that Cave 2 was used periodically for habitation since
at least 5000 years ago (see below for details concerning dating).

Recovery Techniques
Unlike Cave 1, Steward (1937:91) screened the majority of material excavated from Cave 2.
He states that:
The procedure in excavating Cave No. 2 was to remove a few inches at a time,
following as nearly as possible the natural strata, which were remarkably well
defined, and to screen all the earth except the upper 2 feet, which, like the deposits
in Cave No. 1, were too fibrous to make this possible. (Steward 1937:91)
The upper 2 feet of Cave 2 contained the Promontory deposits. While Steward (1937: 93)
acknowledged that chipped stone artifacts may have been lost by not screening this stratum, he
believed the loss was not serious because the sample from Cave 1 was representative of the artifacts
in both caves.
In April 2011, Janetski and Ives attempted to recover 100 percent of artifacts in their test
area. They bagged sediment for screening in the lab through nested 1/4-, 1/8-, and 1/16-inch screens
with the remainder saved for flotation. Similar to Cave 1, after one day of excavation the volume of
material was so high that this plan was altered and one large sand-bag (slightly under 5 gallons in
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Figure 3.8. Profile Map of Cave 2 Test Trench Excavated in 2011 by Janetski and Ives with
Corresponding Steward Trench Strata Numbers Listed.
50

volume) was recovered from each level excavated. The remaining sediment was screened through
1/8-inch mesh in the field. All material excavated in 2013 was screened through 1/8-inch mesh in
the field.

Faunal Analysis
In addition to the material recovered by Steward from Promontory Cave 1, I also analyzed
the faunal material he collected from Promontory Cave 2. During his analysis of artifacts, Steward
gives no clear data regarding the faunal material from Cave 2. Instead, he lists species that were
identified by G.S. Miller of the United States National Museum and other “highly competent”
zoologists (Steward 1937:102). They note the presence of dog, coot (Fulca Americana), mountain
sheep, mule deer, pronghorn antelope, bison, rabbits, and woodchucks (Marmota flaviventris
engelhardti). My findings were similar to Steward’s, artiodactyls were present in high numbers
and the majority of a domestic dog was recovered. Mule deer (Odocoileus hemionus) is the most
common artiodactyl within Steward’s collection, making up 20 percent of NISP; mountain sheep
(Ovis canadensis) comprised 12 percent, and pronghorn antelope 10 percent of NISP respectively
(Johansson 2010:4).
In December 2012, I analyzed the faunal material collected from Cave 2 during 2011 test
excavations. In total, 2,777 bones were analyzed from Cave 2, 1,289 from Steward’s Stratum 1,
22 from Stratum 2, 632 from Stratum 3, and 834 from Stratum 4. The bone recovered from Cave
2 was much more fragmented than that from Cave 1. As a result, small artiodactyl (mule deer,
mountain sheep, or pronghorn antelope) made up the majority of NISP with 82 percent and large
artiodactyl (bison or elk) made up 12 percent (see Tables 3.6 and 3.7). All artiodactyl species in the
area were represented as well as canids (0.1 percent NISP), cottontail rabbits (1.4 percent NISP),
jackrabbits (0.2 percent NISP), voles (0.3 percent NISP), squirrels (0.1 percent NISP), ducks (0.2
percent NISP), waxwing (under 0.1 percent NISP), and Utah sucker (under 0.1 percent NISP).
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Table 3.6. Promontory Cave 2 NISP (2011 Excavation)
Taxon
NISP %NISP MNI %MNI
Mammals
Artiodactyl
32
1.83
1
3.13
cf. Large Artiodactyl
1
0.06
1
3.13
Large Artiodactyl
202
11.54
1
3.13
Small Artiodactyl
1438
82.12
2
6.25
3
0.17
1
3.13
Antilocapra americana
1
0.06
1
3.13
Cervus elaphus
6
0.34
1
3.13
Odocoileus hemionus
4
0.23
1
3.13
Ovis canadensis
8
0.46
2
6.25
Bison bison
3
0.17
1
3.13
cf. Bison bison
2
0.11
1
3.13
cf. Odocoileus hemionus
Medium Carnivora
1
0.06
1
3.13
Large Carnivora
1
0.06
1
3.13
1
0.06
1
3.13
Canis sp.
1
0.06
1
3.13
Canis latrans
Cricetidae
1
0.06
1
3.13
4
0.23
2
6.25
Microtus sp.
4
0.23
2
6.25
Lepus californicus
3
0.17
1
3.13
cf. Sylvilagus sp.
25
1.43
3
9.38
Sylvilagus sp.
2
0.11
1
3.13
Spermophilus sp.
Birds
Large Accipitridae
2
0.11
1
3.13
3
0.17
1
3.13
Anas sp.
1
0.06
1
3.13
Anas cf. acuta
1
0.06
1
3.13
Bombycilla cf. cedrorum
Fish
1
0.06
1
3.13
Catostomus ardens
Total
1751 100.00
32
100.00
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Table 3.7. Promontory Cave 2 NUSP (2011 Excavation)
Taxon
NUSP
%NUSP
Mammals
Large Mammal
624
62.78
Medium Mammal
3
0.30
Small Mammal
250
25.15
Micro Fauna/Mammal
4
0.40
Unidentified Mammal
88
8.85
Birds
Large Bird
7
0.70
Medium Bird
3
0.30
Small Bird
15
1.51
Total
994
100.00

Table 3.8. Promontory Cave 2 NISP by Class
Class
NISP
%NISP
MNI
%MNI
Mammal
1743
99.54
27
84.38
Bird
7
0.40
4
12.50
Fish
1
0.06
1
3.13
Total
1751
100.00
32
100.00

On the basis of my analysis, it appears as though the individuals living in Cave 2 had a wider diet
breadth than those living in Cave 1 and processed the fauna they hunted more intensively. In total,
artiodactyls comprise 97 percent of NISP and 41 percent of MNI in Cave 2; in contrast small and
medium mammals make up 3 percent NISP and 44 percent MNI. It is interesting, however, that
aside from using more small game than Cave 1, the majority (99 percent NISP and 84 percent MNI)
of specimens recovered from Cave 2 is mammal, approximately the same amount as recovered
from Cave 1 (see Table 3.8).
For just the Promontory stratum (Stratum 1), artiodactyls make up a higher percentage of
NISP than when all strata are combined (see Table 3.9 and 3.10). Small artiodactyls (mule deer,
mountain sheep, or pronghorn antelope) make up the majority with 80.71 percent of NISP while
large artiodactyls (bison or elk) make up 15.92 percent NISP. In terms of NUSP, mammals make
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Table 3.9. Promontory Cave 2 NISP for Promontory Levels Only
Taxon
NISP
%NISP
MNI
%MNI
Mammals
Artiodactyl
31
3.07%
1
7.69%
Large Artiodactyl
152
15.03%
1
7.69%
Small Artiodactyl
809
80.02%
2
15.38%
3
0.30%
1
7.69%
Antilocapra americana
1
0.10%
1
7.69%
Cervus elaphus
3
0.30%
1
7.69%
Odocoileus hemionus
6
0.59%
1
7.69%
Bison bison
2
0.20%
1
7.69%
cf. Bison bison
1
0.10%
1
7.69%
cf. Odocoileus hemionus
1
0.10%
1
7.69%
Microtus sp.
1
0.10%
1
7.69%
Lepus californicus
Birds
1
0.10%
1
7.69%
Anas cf. acuta
Total
1011
100.00%
13
100.00%
Table 3.10. Promontory Cave 2 NUSP for
Promontory Levels Only
Taxon
NUSP
%NUSP
Mammals
Large Mammal
207
82.47%
Medium Mammal
2
0.80%
Small Mammal
22
8.76%
Unidentified Mammal
16
6.37%
Birds
Large Bird
1
0.40%
Medium Bird
3
1.20%
Total
251
100.00%

up the majority as well. This indicates that Promontory people were utilizing large game more
heavily than earlier people living in Cave 2. When comparing fauna with other sites (see Chapter
5), I will be focusing only the faunal material associated with Promontory occupation of the cave.
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Table 3.11. Age and Season of Death for Subadult Artiodactyls from Promontory Cave 2
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Mule Deer Mandibles x
x
x
x
x
x
x
x
Mule Deer Mandibles
x
x
x
Bison Mandibles
x
x
x
x
x
x
Pronghorn Mandibles
x
x

Seasonality
Steward (1937:106) believed that in order to account for the depth of cultural deposits within
Stratum 3, people must have “used the cave during a long period.” Whether this refers to year
round habitation or seasonal habitations for a number of years is uncertain. Artiodactyl sub-adult
tooth eruption gives some indication of seasonality (see Table 3.11). Mule deer teeth from a variety
of developmental stages were present indicating deer were hunted during all seasons and that Cave
2 was occupied during all seasons of the year. Sub-adult pronghorn antelope and bison were only
killed during the late spring and summer however. This reinforces the idea that people were living
in the cave during these seasons. Pronghorn and bison hunts may have occurred then and drawn
people to the cave.

Cultural and Temporal Placement
While Cave 2 apparently has a longer culture history than Cave 1, the ceramics recovered
are all Late Prehistoric and indicate that it was most recently used by the Promontory culture.
As stated above, Steward believed that “human beings could have occupied the cave for the first
time between 1000 BC and 5000 BC” and that it was occupied periodically by Archaic peoples
until the Promontory (Steward 1937:103). In 2010, I obtained three AMS dates from faunal bones
excavated by Steward from Cave 2. The bones were taken from Stratum 1, Stratum 3, and Stratum
4. The specimen from Stratum 1 dated to 734 ± 41 BP (see Table 3.12). This date is consistent with
Ives and Kankainen’s (personal communication 2009) dates from Cave 1 and places occupation
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Table 3.12. AMS Dates from Promontory Cave 2.
Material/Associations
Age BP
Calibrated Date Range
Reference
Faunal Bone
734 ± 41
AD 1238-1282
Johansson 2010
Faunal Bone
4366 ± 53
3080-2936 BC
Johansson 2010
Faunal Bone
5251 ± 58
4195-4009 BC
Johansson 2010
Pooled Charcoal
5440 ± 30
4333-4273 BC
Janetski Per Com 2011

in Cave 2 early in the Promontory sequence, prior to Janetski’s (1994) Promontory phase. The
bone from Stratum 3, which is not Promontory, dated to 4366 ± 53 BP, or approximately 2300
BC, which is during the Archaic period in the eastern Great Basin, and the bone from Stratum 4
dated to 5251 ± 58 BP, during the Archaic as well. Following the 2011 excavations, an AMS date
was obtained from the deepest hearth (F31) of 5440 ± 30 BP, confirming human use of Cave 2 for
at least the past 5000 years. In addition, a date on bone (8225 ± 25 BP) from 2011 reinforces the
antiquity of human occupation in the cave (Joel Janetski, personal communication 2013).
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4	Open Promontory Sites

To fulfill the aims of this research project, I also include data from published sites with
Promontory occupations. These are the Salt Lake Airport site (42SL230), 42DV2, Heron Springs
(42UT591), Sandy Beach (42UT592), and Goshen Island South (42UT636). Several other
Promontory sites exist in the area but I chose these sites based on several factors including the
quality of excavation and availability of published records. This chapter discusses details of
each site, including when it was excavated and by whom. Then I discuss notable archeological
features discovered at the site, the techniques used to recover artifacts (particularly the screening
methods used during excavation), the composition of the faunal material I selected from the site
for comparison, the season(s) of site occupation, and the cultural and temporal placement of the
Promontory occupation at the site. This information is all necessary and important to know and
consider when making comparisons, and biases encountered during comparison of the faunal
material from these seven sites included in my data set are discussed at the end of this chapter.

Salt Lake Airport
The Salt Lake Airport site (42SL230) is a multi-component site located in the Jordan River
delta of the Salt Lake Valley (Allison 2002:1). It is an open site measuring approximately 300 by 100
meters and is located “on a low ridge, adjacent to what appears to be an ancient river channel and
a broad, low-lying area that was probably marshy” during much of the time the site was occupied
prehistorically (Allison 2002:1). The site was surveyed and excavated between 1995 and 2000 by
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Baseline Data Inc. to prepare for possible development by the Salt Lake Airport Authority (Allison
2002:4). Based on surface survey and test excavations conducted in late 1996/early 1997, four
areas of the site were identified to focus data recovery excavations (Allison 2002:41). These areas
were tested with the goals of assessing subsistence focus, site structure and function, seasonality
and mobility, production and exchange, social differentiation, and stylistic expression at the site
(Allison 2002:413). The site contained Archaic, Fremont, and Late Prehistoric occupations and
was mixed in many areas. The presence of Promontory ceramics indicates that the majority of the
Late Prehistoric occupation was Promontory. Here I will focus on the Promontory occupation.

Archaeological Features
At the Salt Lake Airport site, Stratum V dates to the Late Prehistoric (Allison 2002:89). It
is a stratum of “black sandy mud” from which no architectural features were identified (Allison
2002:89). Allison (2002:418) states that “site formation processes (principally bioturbation) have
clearly obliterated features, and it is impossible to judge how many once existed.” Despite this, one
pit (F6) from the Late Prehistoric was excavated in Area C (Allison 2002:116). This pit contained
botanical remains and is interpreted as a storage pit and has a radiocarbon age of 460 ± 40 BP, or
AD 1405 to 1512 (Allison 2002:292, 415).

Recovery Techniques
All trenching and excavation conducted at the Salt Lake Airport during data recovery was
done by hand in 10 cm levels “except where natural stratigraphy suggested other breaks,” (Allison
2002:87). In these cases, levels under 10 cm were excavated in order to separate stratigraphic
layers.
All excavated deposits were screened. The majority was screened through 1/4-inch mesh,
however, one in every nine grids was sampled more intensively (Allison 2002:87). In these grids,
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sediment was water screened through nested 1/4- and 1/8-inch mesh with a 25 liter sample that
“was also processed through 1/16-inch mesh” (Allison 2002:87). Because there was no water
source at the site, sediment from these grids was bagged in the field and processed at Baseline’s
office in Orem, Utah. Rather than picking artifacts directly from the screen during processing, “all
the material that stayed on the 1/8- and 1/16-inch screens was dried and bagged, then later picked
through carefully to maximize recovery rates” (Allison 2002:89).

Faunal Analysis
The faunal bone recovered from the Salt Lake Airport was analyzed by Judi Cameron.
Over 39,000 bones were recovered, and more than 10,300 of these could be associated with the
Late Prehistoric (Allison 2002:333, 362). Fish bones “constituted approximately one-quarter of
the Late Prehistoric assemblage. This proportion is nearly five times greater than the proportion of
fish remains in the Archaic and Fremont assemblages” (Allison 2002:365). Identifiable mammal
and bird bones both made up less than five percent of the assemblage (Allison 2002:366-367).
Among mammal bones, those from rodents, “particularly muskrats, small rodents, and voles,”
dominate the assemblage, and “non-marsh resources (rabbits and artiodactyls) appear to have been
relatively minor components of the subsistence base” (Allison 2002:367, 370). Based on this,
Allison (2002:419) concludes that the subsistence focus at the site is focused on muskrats and
small rodents, which would have been available year round, as opposed to migratory birds or nonmarsh resources such as artiodactyls.
As noted above, various screening methods were used during the excavations at the Salt
Lake Airport site, and most of the sediment was screened through only 1/4- inch mesh. This large
mesh size would retain most large and medium mammal bones but only a small percentage of
small mammal, fish, and bird bones, causing these small animals to be under represented if all
faunal material recovered from the site were included in this study. In an attempt to correct this
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bias, I included only faunal material from the water screened grids that could be provenienced to
the Late Prehistoric in this study and omitted that which was screened through 1/16-inch mesh.
The result was 4,482 specimens (see Tables 4.1 and 4.2).
Within the sample, cyprinidae bones occur most often and account for 47 percent of NISP
and 68 percent MNI. Artiodactyl bones, which made up the majority of specimens recovered from
Promontory Caves 1 and 2, were only represented by one specimen at the Salt Lake Airport site
and, instead, the most common mammal species identified was muskrat (Ondatra zibethicus),
and comprised 9 percent of NISP. In terms of taxonomic class, fish bones were most common,
followed by mammal (see Table 4.3). Bones from birds, reptiles, and amphibians were all present
but each made up less than 5 percent of both NISP and MNI.

Seasonality
One of the main research objectives at the Salt Lake Airport site was to determine which
seasons the site was occupied. Based on the “presence of numerous Scirpus and other seeds,”
the site was at minimum occupied once between June and September (Allison 2002:418). The
faunal data supports an additional occupation during the later fall and winter as well. Bones from
migratory birds (greater scaup and several green winged teals) were recovered (Allison 2002:419).
These animals would only have been present in the area during their migrations, which would
have occurred during the fall and winter (Allison 2002:419). Allison (2002:420) states that when
combined the faunal and botanical data suggest that the site was most likely occupied several times
throughout the year as a residential base “for a few weeks to a month or two at a time.”

Cultural and Temporal Placement
Many of the deposits at the Salt Lake Airport site were mixed and could not be assigned to only
one temporal or cultural affiliation. Several dates placed the Promontory occupation of the site
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Table 4.1. Salt Lake Airport site NISP
Taxon
NISP %NISP MNI %MNI
Mammals
Medium Artiodactyl
1
0.19
1
0.98
2
0.38
1
0.98
Canis sp.
Microntinae
12
2.29
1
0.98
Leporidae
1
0.19
1
0.98
16
3.05
1
0.98
Lepus sp.
2
0.38
1
0.98
Sylvilagus sp.
47
8.95
3
2.94
Ondatra zibethicus
5
0.95
1
0.98
Thomomys sp.
Small Rodent
22
4.19
3
2.94
Rodentia
39
7.43
2
1.96
Birds
1
0.19
1
0.98
Anas cf. acuta
5
0.95
2
1.96
cf. Fulica americana
Charadriidae
1
0.19
1
0.98
4
0.76
2
1.96
Cygnus sp.
Podicipedidae
2
0.38
1
0.98
Reptile
Colubridae
9
1.71
1
0.98
6
1.14
1
0.98
Crotalus sp.
Serpentes
2
0.38
1
0.98
Amphibian
Salientia
7
1.33
1
0.98
1
0.19
1
0.98
Rana sp.
Fish
Catostomidae
17
3.24
3
2.94
78
14.86
2
1.96
cf. Gila atraria
Cyprinidae
243
46.29
69
67.65
2
0.38
1
0.98
Gila atraria
Total
525
100.00 102 100.00
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Table 4.2. Salt Lake Airport site NUSP
Taxon
NUSP %NUSP
Mammals
Large/Very Large Mammal
8
0.20
Large Mammal (Pig/Sheep/Goat Size)
1
0.03
Small/Medium Mammal
1
0.03
Small Mammal (Jack Rabbit/Cat Size)
692
17.65
Unsized Mammal
2726
69.54
Birds
Unsized Bird
15
0.38
Medium Bird (Hawk Size)
2
0.05
Small/Medium Bird
27
0.69
Small Bird (Quail-Size)
30
0.77
Indeterminate Vertebrate
4
0.10
Fish
Unsized Fish
414
10.56
Total
3920 100.00

Table 4.3. Salt Lake Airport site NISP by Class
Class
NISP %NISP MNI %MNI
Mammal
147
28.00
15
14.71
Bird
13
2.48
7
6.86
Reptile
17
3.24
3
2.94
Amphibian
8
1.52
2
1.96
Fish
340
64.76
75
73.53
Total
525
100.00
102
100.00
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Table 4.4. AMS Dates from the Promontory Levels at the Salt Lake Airport Site
Calibrated 2 Sigma
Material/Associations
Age BP
Range (Age Range
Sample No.
Reference
Probability)
Allenrolfea/Sarcobatus Charcoal 330 ± 40 AD 1472-1646
Beta 168508 Allison et al. 2002
AD 1440-1530 (.58),
Chenopodiaceae Charcoal
380 ± 40
Beta 168510 Allison et al. 2002
AD 1547-1634 (.42)
AD 1405-1512 (.97),
Chrysothamunus Charcoal
450 ± 40
Beta 168506 Allison et al. 2002
AD 1600-1614 (.01)
AD 1401-1494 (.99),
Charcoal
460 ± 40 AD 1503-1504 (.001), Beta 101929 Allison et al. 2002
AD 1601-1612 (.01)
AD 1297-1514 (.98),
Allenrolfea/Sarcobatus Charcoal 510 ± 70
Beta 168507 Allison et al. 2002
AD 1600-1615 (.02)
AD 1301-1372 (.24),
AA39998
Allison et al 2002
Human Bone Collagen
529 ± 54
AD 1393-1439 (.76)

“in the AD 1400s, and possibly into the early 1500s” (Allison 2002:414-415). The dates support
Allison’s interpretation and the majority of dates fall into the mid- to late-1400s with a high degree
of certainty (see Table 4.4). All dates all fall into Janetski’s (1994) Promontory phase. Promontory
occupation at the site is further supported by ceramics. Promontory ceramics were present within
Stratum V and more common than Fremont pottery across the site (Allison 2002:276).

42DV2
42DV2 is an open archaeological site located near the southeast edge of the Great Salt Lake,
north of Salt Lake City (Cannon and Creer 2011:1). The site is located “immediately north of the
former location of Hot Spring Lake, which was a small, warm, slightly saline lake fed by a series
of hot and warm springs” throughout the year (Cannon and Creer 2011:1). It was occupied at
various times by Archaic, Fremont, and Promontory people. During the Promontory, 42DV2 was
used as a residential base (Allison et al. 2000).
The site was surveyed, tested, and excavated by Baseline Data, Inc. between September
1997 and December 2000 as mitigation for the Legacy Parkway project, which would likely
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destroy portions of the site (Cannon and Creer 2011:2). Four areas containing high concentrations
of artifacts were identified during survey and were chosen for data recovery excavations. In
December 2000, plans for the Legacy Parkway were finalized. Because the new plans would not
impact the site, excavation was halted. At this point, only 49 percent of the originally proposed
volume was excavated and excavation was not yet initiated in Excavation Area B (Cannon and
Creer 2011:17). In 2005, SWCA Environmental Consultants was contracted to finish artifact
analysis and to finish the report of the data recovery excavations begun by Baseline (Cannon
and Creer 2011:2). This was completed in 2011. Here, I will focus on the features and artifacts
associated with the Promontory levels at 42DV2.

Archaeological Features
Several pits and hearths, at least one structure (D5), a cache of stone artifacts (C1), and a
canine burial were associated with Late Prehistoric occupation at 42DV2 (Cannon and Creer
2011). The structure was “relatively simple,” with edges that were not well defined and lacked
internal features. It was most likely a temporary structure and dates to between AD 1490 and 1670
(see Table 6, sample B-169444; Cannon and Creer 2011:215).
In total, seven pits of cultural origin were excavated. One pit (D27) was surrounded by five
postholes which Cannon and Creer (2011:281) believe were “some type of drying, cooking, or
roasting rack.” In addition, at least five hearths and a series of use areas (Activity Area C1) were
excavated (Cannon and Creer 2011:147).
The canine burial is especially interesting because it is the interment of a domestic canine
with a few artifacts (Cannon and Creer 2011:327). These artifacts include a bone bead, lithic
debitage, faunal bone fragments, fire cracked rock fragments, a flake stone tool, shell fragments,
and ceramic sherds. In addition, the canine may have been covered in ochre (Cannon and Creer

64

2011:327). This burial dates to 620 ± 40 BP (calibrated AD 1290-1410) and may indicate that a
ritual was associated with the burial of a pet (Cannon and Creer 2011:327).

Recovery Techniques
Cannon and Creer (2011:79) state that:
All excavated deposits were screened through at least 1/4-inch mesh, and during
the initial horizontal clearing operations, most deposits were dry screened using
1/4-inch mesh. In addition, for the most part, sediments from one out of every nine
1x1 m units were water screened through nested 1/4-, 1/8-, and 1/16-inch mesh
as planned; these units were systematically placed across each of the excavation
blocks.
During screening, artifacts were picked directly from the 1/4-inch screen, but “materials from the
1/8- and 1/16-inch mesh were dried, with artifacts later picked out in the laboratory” in order to
increase the amount of small faunal material and debitage recovered (Cannon and Creer 2011:79).

Faunal Analysis
In total, 371,983 faunal specimens were recovered during both the testing and data recovery
excavations at 42DV2; 262,289 specimens were analyzed by Judi Cameron and an additional
630 specimens recovered from flotation samples were analyzed by Brian Durkin (Cannon and
Creer 2011:705). 66,751 of the specimens analyzed were recovered from Promontory deposits
(Cannon and Creer 2011:745). Half of the bones were burned, and high numbers of fish and small
mammal bones were recovered as well as many bird bones. The Promontory occupation had fewer
artiodactyl bones than other occupations at the site, indicating that “logistical trips into the uplands
were not particularly common” during the Promontory as opposed during the Fremont or Archaic
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periods (Cannon and Creeer 2011:767). This shows that while living at 42DV2, people relied on
the wetlands for subsistence during the Promontory.
Similar to the Salt Lake Airport site, the majority of sediment at 42DV2 was screened through
only 1/4- inch mesh and if all the fauna recovered were included in this study, the quantities of
large and medium mammals would remain relatively unchanged, while much of the small mammal
and fish bones originally at the site would be overlooked. To mitigate this problem, I included in
this study only faunal material provenienced to the Late Prehistoric from the water screened grids
and omitted that which was screened through 1/16-inch mesh. The result was 31,633 specimens
(see Tables 4.5 and 4.6).
Cyprinidae and muskrat (Ondatra zibethicus) bones account for approximately 25 percent
of NISP. Bones from unidentifiable amphibians, small rodents, and catostomidae all comprise
around 10 percent of NISP. Specimens from small rodents, voles (Microtus sp.), colubridae,
serpentes, cygninae, and pocket gophers (Thomomys sp.) each comprise between 5 and 1 percent
NISP and all other taxa comprise less than 1 percent NISP. Slightly more artiodactyl bones were
recovered from 42DV2 than the Salt Lake Airport site, although with artiodactyls represented by
only 33 specimens the number is still fewer than at either Promontory Cave site.
When faunal bones are divided by taxonomic class, those from mammals and fish make
up the majority, with 47 and 32 percent respectively (see Table 4.7). High numbers of amphibian
bones are also present (16 percent NISP) and approximately 5 percent of faunal bones included in
the sample are from birds and reptiles combined.

Seasonality
Season of use at 42DV2 was established through the use of paleobotanical data (Cannon and
Creer 2011:701). Seeds from seasonal plants such as Atriplex and Scirpus were recovered from
the Promontory stratum (Cannon and Creer 2011:849). Atriplex typically produce seeds between
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Table 4.5. 42DV2 NISP
NISP %NISP MNI

Taxon
Mammals
Medium Artiodactyl
cf. Antilocapra
Odocoileus sp.
Ursus sp.
Small Carnivore
Carnivora
Canis sp.
Canis familiarus
Mustelidae
Leporidae
Lepus sp.
Small Cricetinae
Microtus sp.
Ondatra zibethicus
Thomomys sp.
Perognathus sp.
Peromyscus sp.
Small Rodent
Rodentia
Small Scuridae
Birds
Anas cf. crecca
Anas sp.
Anatidae
Anatinae
cf. Branta canadensis
cf. Fulica americana
Charadriiformes
Cygninae
Falconiformes
Olor sp.
Passeriformes
Podicipedidae
Reptile
Colubridae
Crotalus sp.
Sauria
Serpentes

%MNI

30
1
2
2
2
4
3
7
1
1
19
1
149
1384
76
2
24
287
618
1

0.54
0.02
0.04
0.04
0.04
0.07
0.05
0.13
0.02
0.02
0.34
0.02
2.67
24.84
1.36
0.04
0.43
5.15
11.09
0.02

1
1
1
1
1
1
1
1
1
1
1
1
4
60
3
1
2
20
10
1

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.83
12.47
0.62
0.21
0.42
4.16
2.08
0.21

1
1
2
1
1
8
2
84
1
1
3
2

0.02
0.02
0.04
0.02
0.02
0.14
0.04
1.51
0.02
0.02
0.05
0.04

1
1
1
1
1
3
1
9
1
1
2
1

0.21
0.21
0.21
0.21
0.21
0.62
0.21
1.87
0.21
0.21
0.42
0.21

107
1
10
57

1.92
0.02
0.18
1.02

1
1
1
1

0.21
0.21
0.21
0.21
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Table 4.5 Continued.
Amphibian
Bufo sp.
Rana sp.
Salientia
Fish
Catostomidae
Catostomus cf. ardens
Catostomus ardens
Gila atraria
cf. Gila atraria
Cyprinidae
Total

29
2
862

0.52
0.04
15.47

15
1
192

3.12
0.21
39.92

396
7.11
4
0.07
8
0.14
4
0.07
5
0.09
1365 24.50
5571 100.00

34
1
3
1
1
93
481

7.07
0.21
0.62
0.21
0.21
19.33
100.00

Table 4.6. 42DV2 NUSP
NUSP %NUSP

Taxon
Mammals
Very Large Mammal (Cow/Horse Size)
Large/Very Large mammal
Large Mammal (Pig/Sheep/Goat Size)
Medium Mammal (Dog/Coyote Size)
Small/Medium Mammal
Small Mammal (Jack Rabbit/Cat Size)
Mammal
Birds
Unsized Bird
Large Bird (Turkey size)
Medium/Large Bird
Medium Bird (Hawk Size)
Small/Medium Bird
Small Bird (Quail Size)
Fish
Unsized Fish
Reptile
Reptilia
Indeterminate
Indeterminate Vertebrate
Amphibian/Reptile
Mammal/Bird
Total

68

2
287
163
7
940
928
3501

0.01
1.10
0.63
0.03
3.61
3.56
13.43

403
3
42
318
417
78

1.55
0.01
0.16
1.22
1.60
0.30

5412

20.76

1

0.00

244
1
13319
26066

0.94
0.00
51.10
100.00

Table 4.7. 42DV2 NISP by Class

Class
Mammal
Bird
Reptile
Amphibian
Fish
Total

NISP
2614
107
175
893
1782
5571

%NISP
46.92
1.92
3.14
16.03
31.99
100.00

MNI
113
23
4
208
133
481

%MNI
23.49
4.78
0.83
43.24
27.65
100.00

August and September, whereas Scirpus produce seeds between June and September. The presence
of seeds from both plants suggests the site “was occupied during at least the summer and perhaps
early fall” (Cannon and Creer 2011:700). Cannon and Creer (2011:700-701, 849) state that the
Promontory occupation at 42DV most likely occurred during the summer based on the presence of
more Scirpus seeds than Atriplex seeds in the botanical assemblage. This data does not exclude the
possibility of occupation during other times of the year as well.

Cultural and Temporal Placement
The Promontory occupation at 42DV2 occurs during Cannon and Creer’s (2011:371)
Component 5, which spans the time from AD 1300 to 1500. In terms of cultural affiliation, most
of the almost 17,000 ceramic artifacts recovered from the site are Promontory ware and Late
Prehistoric projectile point types and indicate a “substantial” Promontory culture occupation at the
site (Cannon and Creer 2011:371, 663).
Radiocarbon dates were recovered from numerous areas at 42DV2 (see Table 4.8). In general,
these dates can be separated into two groups. These groups are at 612 ± 20 BP (AD 1330-1370
and 1380-1400) and 391 ± 13 BP (AD 1450-1500 and 1600-1610) (Cannon and Creer 2011:371).
Cannon and Creer (2011:371) state that the date range groups do not overlap, which is incorrect if 2
sigma calibrations are calculated. While a lack of overlap would suggest “two discrete occupational
episodes at 42DV2 during the Late Prehistoric period: one between about AD 1300 and 1400 and
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Table 4.8. AMS Dates from the Promontory Levels at 42DV2
Calibrated 2 Sigma
Material/Associations
Age BP
Range (Age Range
Sample No.
Reference
Probability)
AD 1490-1670 (.952),
Rosaceae
280 ± 40
Beta 169444 Cannon and Creer 2011
AD 1780-1800 (.044)
AD 1440-1680 (.938),
Sarcobatus sp.
310 ± 70 AD 1760-1800 (.049), Beta 175352 Cannon and Creer 2011
AD 1940-1950 (.012)
AD 1450-1530 (.482),
Purshia sp.
360 ± 40
Beta 169442 Cannon and Creer 2011
AD 1540-1640 (.518)
Sarcobatus sp.
380 ± 60 AD 1440-1640
Beta 175366 Cannon and Creer 2011
AD 1440-1530 (.586),
Sarcobatus sp.
390 ± 50
Beta 175360 Cannon and Creer 2011
AD 1540-1640 (.414)
AD 1430-1520 (.757),
Beta 175348 Cannon and Creer 2011
Sarcobatus sp.
410 ± 40
AD 1560-1630 (.243)
AD 1430-1520 (.757),
Artemesia sp.
410 ± 40
Beta 175349 Cannon and Creer 2011
AD 1560-1630 (.243)
AD 1430-1520 (.757),
Beta 169457 Cannon and Creer 2011
Artemesia sp.
410 ± 40
AD 1560-1630 (.243)
AD 1410-1520 (.883),
Sarcobatus sp.
430 ± 40 AD 1570-1580 (.011), Beta 175362 Cannon and Creer 2011
AD 1590-1620(.106)
AD 1330-1340 (.025),
Beta 175363 Cannon and Creer 2011
Atriplex sp.
480 ± 40
AD 1390-1480 (.975)
AD 1300-1370 (.435),
Sarcobatus sp.
540 ± 50
Beta 175361 Cannon and Creer 2011
AD 1380-1450 (.565)
Purshia sp.
570 ± 50 AD 1300-1430
Beta 175353 Cannon and Creer 2011
Quercus sp.
610 ± 50 AD 1290-1410
Beta 175356 Cannon and Creer 2011
Allenfolfea/Sarcobatus sp. 620 ± 40 AD 1290-1410
Beta 169458 Cannon and Creer 2011
AD 1260-1330 (.592),
Prunus sp.
680 ± 40
Beta 175365 Cannon and Creer 2011
AD 1340-1390 (.407)

one between about AD 1450 and 1500” (Cannon and Creer 2011:372), both occupations fall into
Janetski’s (1994) Promontory phase.

Heron Springs
Heron Springs (42UT591) is located on “a long beach ridge that runs roughly east to west
along the north shore of Utah Lake” near the mouth of Spring Creek, which is now dry (Janetski
and Smith 2007:115). It was surface collected by Ron Meyer before excavation was conducted by
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the Brigham Young University (BYU) Archaeological Field School in July and August of 1987
under the direction of Joel C. Janetski. In July 1990, Janetski returned to Heron Springs with the
Utah Valley Chapter of the Utah Statewide Archaeological Society (USAS) to excavate several
pits which were visible then because of the abnormally low levels of Utah Lake.
Janetski’s goals in excavating Heron Springs were to assess models of hunter-gatherer mobility
as predicted by ethnohistoric research (Janetski and Smith 2007:115). Prior to excavation, no
cultural features were visible on the site surface, and four test areas across the site were established.
Within these test areas numerous 1 by 1 m test pits were placed which identified multiple strata,
pits, use surfaces, and hearths.

Archaeological Features
As stated above, a series of pits, hearths, and midden layers were identified at Heron Springs
as well as multiple stratigraphic episodes. A total of seven pits were excavated between the two
field seasons and 11 other possible pits were identified that could not be excavated due to time
constraints. Two of the pits (4 and 6) contained charcoal and fish bones. Because of this and the
presence of organic materials in other pits, Janetski and Smith (2007:167) believe “the many pit
features suggest the importance of storage, although it isn’t clear what was being stored as none
were sealed, and the fill was, in several cases, deposited by wave action.” Four hearths were also
excavated and a fifth was documented but not explored.
In addition, two possible use surfaces were identified. Both are use-compacted and neither use
surface was associated with formal architecture (postholes, structure edges, etc.). The middens,
use surfaces, hearths, and pits at Heron Springs indicate that the site, “and perhaps other postFremont sites located at stream mouths, were long term camps occupied in the cold months of the
year close to stored foods” (Janetski and Smith 2007:167).
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Recovery Techniques
All material excavated from Heron Springs was water screened through 1/8 inch mesh (Janetski
and Smith 2007:116). After screening, the residue was “dumped on sheets of plastic, dried, bagged,
and taken back to the lab where this residue was carefully picked through to collect all bone and
other small artifacts perhaps missed in the screen” (Janetski and Smith 2007:116).

Faunal Analysis
The faunal material from Heron Springs was analyzed by BYU students Colleen Baker,
Steven Hall, Sarah Creer, and Ryan Van Dyke under the direction of Janetski (Janetski and Smith
2007:156). Due to time and funding constraints, a sample was analyzed: 79,276 bones from 69
percent of the field specimen lots (Janetski and Smith 2007:157). All analyzed faunal data were
included in this study.
The majority (66 percent or 52,300 specimens) of the faunal bone was unidentifiable to
taxonomic class, although the analysts note that most of these specimens appear to be fish bones
(see Tables 4.9 and 4.10). This number is unusually high in comparison to the Promontory Caves
and Baseline sites. Utah sucker (Catostomus ardens) was the most common species identified,
making up 24 percent of NISP, and was only exceeded by unidentified cypriniformes, which made
up 67 percent of NISP and 39 percent MNI. The only non-fish specimen to exceed 1 percent of
NISP was muskrat (Ondatra zibethicus) which accounted for 2 percent. Artiodactyls made up only
0.3 percent of NISP and were represented by 111 specimens (Janetski and Smith 2007:157-158).
In terms of taxonomic class, fish bones were identified most often at Heron Springs (96
percent of NISP and 91 percent of MNI) (see Table 4.11). Mammal bones made up 3 percent NISP
and 7 percent MNI and bones from birds, reptiles, and amphibians all comprise less than 1 percent
NISP and less than 2 percent overall MNI. The subsistence emphasis at Heron Springs appears to
have focused much more heavily on fish than at any of the other sites included in this study.
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Table 4.9. Heron Springs NISP
NISP %NISP MNI %MNI

Taxon
Mammals
Artiodactyl
Small Artiodactyl
Large Artiodactyl
Antilocapra americana
Bison bison
Bos taurus
Ovis canadensis
Cervidae
Odocoileus hemionus
Cervus elaphus
Canis latrans
Canis lupus
Lepus sp.
Sylvilagus sp.
Microtus sp.
Neotoma sp.
Ondatra zibethicus
Thomomys sp.
Dipodomys sp.
Birds
Large Accipitridae
Anatidae
Medium Anatidae
Small Anatidae
Aythya marila
Ardeidae
Podicipedidae
Small Podicipedidae
Reptile
Colubridae
Amphibian
Bufo sp.
Rana sp.
Fish
Cypriniformes
Gila atraria
Catostomus ardens
Oncorhynchus clarki
Total

4
46
7
2
14
1
7
1
23
6
6
3
120
4
101
1
369
1
1

0.02
0.21
0.03
0.01
0.06
0.00
0.03
0.00
0.11
0.03
0.03
0.01
0.55
0.02
0.46
0.00
1.70
0.00
0.00

1
2
1
1
2
1
1
1
2
1
1
1
2
1
8
1
10
1
1

0.18
0.36
0.18
0.18
0.36
0.18
0.18
0.18
0.36
0.18
0.18
0.18
0.36
0.18
1.43
0.18
1.79
0.18
0.18

2
5
9
1
1
4
2
1

0.01
0.02
0.04
0.00
0.00
0.02
0.01
0.00

1
1
2
1
1
1
1
1

0.18
0.18
0.36
0.18
0.18
0.18
0.18
0.18

22

0.10

1

0.18

2
9

0.01
0.04

1
2

0.18
0.36

220
56
230
1
559

39.36
10.02
41.14
0.18
100.00

14569 67.05
1057
4.86
5264 24.22
65
0.30
21730 100.00
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Table 4.10. Heron Springs NUSP
Taxon
NUSP %NUSP
Mammals
Large Mammal
806
1.40
Medium Mammal
379
0.66
Small Mammal
211
0.37
Unidentified Mammal
2492
4.33
Micro Fauna/Mammal
104
0.18
Birds
Large Bird
8
0.01
Medium Bird
18
0.03
Small Bird
8
0.01
Unidentified Bird
46
0.08
Amphibian
Unidentified Amphibian
16
0.03
Fish
Unidentified Fish
1131
1.97
Reptile
Unidentified Reptile
1
0.00
Unidentified Bone
Total

52300
57520

90.92
100.00

Table 4.11. Heron Springs NISP by Class
Class
NISP %NISP MNI %MNI
Mammal
717
3.30
39
6.98
Bird
25
0.12
9
1.61
Reptile
22
0.10
1
0.18
Amphibian
11
0.05
3
0.54
Fish
20955 96.43
507
90.70
Total
21730 100.00 559 100.00

Seasonality
Janetski and Smith (2007:167) argue that Heron Springs was a long term camp occupied year
round. They base this argument not only on the pits but also because the recovery “of a diversity
of tools—ceramics, ground stone, (large metates and manos), chipped stone tools, bone tools,
food scrap—argues for a long term residential occupation.” Faunal analysis shows that the site
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was occupied during the late spring and summer and possibly the late fall as well. Analysts Sarah
Creer and Ryan Van Dyke base this determination on the presence of scaup bone (a migratory
bird), immature muskrat bones, and the fact that the fish bone is dominated by suckers. The high
number of suckers suggests a late spring occupation as the suckers may have spawned in Spring
Creek (Janetski and Smith 2007:167).
While scaup and suckers are indicative of a late spring occupation, immature muskrat
bones are not necessarily. Donohoe (1966:324) documents the presence of pregnant muskrats in
the Lake Erie marshes from February through August. As muskrat gestation lasts approximately 30
days and muskrats reach maturity between 6 months and 1 year, immature muskrat bones could be
from individuals killed anytime during the year. However, Donohoe (1966:326) also documents a
decrease in sexual activity of muskrats from April through August, which would support Creer and
Van Dyke’s conclusion and make high numbers of immature muskrat bones more likely during the
summer and early fall.

Cultural and Temporal Placement
Culturally, Heron Springs is affiliated with the Promontory culture. Three hundred and sixty
ceramic sherds from the site were collected by excavators and later analyzed by Grant Smith (2004).
While both Fremont and Promontory ceramics were recovered, “Promontory sherds represent over
99 percent of all ceramic material recovered from the site (n=357). Fremont sherds, on the other
hand, represent only a fraction of one percent (n=3)” (Janetski and Smith 2007:128).
Four radiocarbon dates provide assistance in establishing temporal placement for Heron
Springs. All samples were from pooled charcoal and, when calibrated, give dates of AD 13171490, AD 1264-1470, AD 1260-1420, and 967-411 BC (see Table 4.12; Janetski and Smith 2007:
129). Janetski and Smith (2007: 128) believe the 967-411 BC date was caused by contamination
from historic coal cinders, but the other three dates place “the age of the site is best estimated
75

Table 4.12. AMS Dates from Heron Springs
Calibrated 2 Sigma
Material/Associations
Age BP
Range (Age Range Sample No.
Probability)
Pooled Charcoal
490 ± 60
AD 1317-1490
Beta 22351
Pooled Charcoal
570 ± 90
AD 1264-1470
Beta 22353
Pooled Charcoal
2000 ± 100 967-411 BC
Beta 22354
Pooled Charcoal
650 ± 70
AD 1260-1420
Beta 24431

Reference
Janetski and Smith 2007
Janetski and Smith 2007
Janetski and Smith 2007
Janetski and Smith 2007

at about AD 1400 or slightly later.” The dates are consistent with Promontory phase occupation
around the lake as opposed to Fremont occupation of the area.

Sandy Beach
Sandy Beach (42UT591) is located 1.5 miles west of Heron Springs along the same sand
and silt ridge “about .5 mile east of the Jordan River outlet” (Janetski and Smith 2007:169). It was
excavated by BYU students and USAS members under the direction of Janetski in June and July
of 1988. Similar to Heron Springs, Janetski’s interest “in mobility and the relationship of long
term use and site structure demanded that broad horizontal exposures be attempted” (Janetski and
Smith 2007:169). At the time of excavation, “no pits or other features were visible on the surface.
Instead, much of the beach was covered with grassy almost sod-like vegetation over compact silts”
(Janetski and Smith 2007:171). Test pits were systematically created every 10 m along the beach
to explore the underlying cultural occupation (Janetski and Smith 2007:171).

Archaeological Features
Despite the large horizontal exposure, “no clear evidence of houses was found at Sandy Beach”
(Janetski and Smith 2007:227). Instead, repeated occupation at the site is evidenced by numerous
concentrations of ashy sediments. Nine concentrations “could securely be called hearths” (Janetski
and Smith 2007:172). In addition, three pits were found and excavated as well as a use compacted
surface from which several features originated (Janetski and Smith 2007:174).
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Recovery Techniques
Similar to Heron Springs and Goshen Island, sediment from Sandy Beach was “water screened
through one-eighth inch mesh sieves, large objects picked out, and the residue dried and bagged
for later sorting in the lab” (Janetski and Smith 2007:169). While all screen residue was saved
from Heron Springs, residue from Sandy Beach was saved only from alternating squares, resulting
in a 50 percent sample. This occurred because “the work at Sandy Beach was longer and more
intensive than that at Heron Springs” and resulted in more screen residue than could be processed
(Janetski and Smith 2007:169).

Faunal Analysis
Similar to Heron Springs, extremely high quantities of faunal material were recovered
from Sandy Beach and only a fraction was analyzed for publication. A 30 percent sample, which
comprised 102 out of 339 field specimen lots, was selected (Janetksi and Smith 2007:217). This
sampling strategy resulted in 42,233 bones being analyzed by BYU students Sarah Creer and
Ryan Van Dyke under the direction of Janetski (Janetski and Smith 2007:217). If 42,233 bones
were analyzed, then at total of approximately 120,000 bones were likely recovered from the site.
Because only a sample of the faunal bones recovered from Sandy Beach was analyzed, I included
all faunal data in this study.
Cypriniformes made up the majority of NISP with 48 percent, followed by Utah sucker
(Catostomus ardens) with 25 percent NISP and 35 percent MNI (see Tables 4.13 and 4.14). The
presence of so many sucker bones within the collection may be explained by the site location. Dry
Creek runs through the middle of the site and while the site was occupied, may have “experienced
runs of spawning suckers in the spring” (Janetski and Smith 2007:217).
After sucker, the next most common species is muskrat (Ondatra zibethicus) which
comprises 12 percent NISP and 20 percent MNI, followed by Utah chub (Gila atraria) which
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Table 4.13. Sandy Beach NISP
Taxon
NISP %NISP MNI
Mammals
Large Artiodactyl
1
0.01
1
Small Artiodactyl
57
0.73
1
43
0.55
1
Antilocapra americana
3
0.04
1
Bison bison
11
0.14
1
Ovis canadensis
Cervidae
16
0.21
1
8
0.10
1
Cervus elaphus
43
0.55
2
Odocoileus hemionus
Small Carnivore
1
0.01
1
Canidae
1
0.01
1
19
0.24
1
Canis sp.
1
0.01
1
Canis familiaris
6
0.08
1
Canis latrans
187
2.40
3
Canis lupus
Leporidae
4
0.05
1
115
1.48
5
Lepus sp.
50
0.64
3
Sylvilagus sp.
8
0.10
1
Erethizon dorsatum
1
0.01
1
Taxidea taxus
Cricetidae
56
0.72
1
1
0.01
1
Neotoma cinerea
48
0.62
5
Microtus sp.
894
11.49
62
Ondatra zibethicus
10
0.13
1
Thomomys sp.
Small Rodent
22
0.28
3
Birds
0.15
2
Aechmophorus occidentalis 12
Reptile
Colubridae
38
0.49
1
Fish
9
0.12
9
Catostomus sp.
1930 24.80
107
Catostomus ardens
Cypriniformes
3749 48.18
50
2
0.03
1
Gila sp.
319
4.10
32
Gila atraria
117
1.50
1
Oncorhychus clarki
Total
7782 100.00 304
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%MNI
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.66
0.33
0.33
0.33
0.33
0.33
0.99
0.33
1.64
0.99
0.33
0.33
0.33
0.33
1.64
20.39
0.33
0.99
0.66
0.33
2.96
35.20
16.45
0.33
10.53
0.33
100.00

Table 4.14. Sandy Beach NUSP
Taxon
NUSP %NUSP
Mammals
Large Mammal
1837
5.32
Large/Medium Mammal
100
0.29
Medium Mammal
1447
4.19
Medium/Small Mammal
171
0.50
Small Mammal
3703
10.73
Unidentified Mammal
8216
23.81
Micro Fauna/Mammal
56
0.16
Birds
Large Bird
10
0.03
Medium Bird
38
0.11
Small Bird
2
0.01
Unidentified Bird
190
0.55
Fish
Small Fish
6
0.02
Unidentified Fish
2243
6.50
Unidentified Bone
Total

16485
34504

47.78
100.00

makes up 4 percent NISP and 11 percent MNI. All other species represent less than 3 percent of
NISP or MNI. The high numbers of muskrat bones recovered are interesting because Sandy Beach
is not located near a marsh today (Janetski and Smith 2007:217). In addition, while the majority
of muskrats at Heron Springs were sub-adult, “of 125 animals aged at Sandy Beach 66 percent
(83 of 125) are adult as opposed to just 42 elements representing sub-adults” (Janetski and Smith
2007:217). Although exact proportions of adult to sub-adult muskrat bones for Heron Springs
were not published, the data above indicate a different season of occupation at Sandy Beach than
at Heron Springs (Janetski and Smith 2007:217). Artiodactyls were represented at the site by 182
specimens and accounted for just over 2 percent of NISP.
When viewed by taxonomic class, it is apparent that fish bones are present in much higher
numbers than any other class, dominating NISP with just under 79 percent and MNI with 66 percent
(see Table 4.15). Mammal bones account for 21 and 33 percent of NISP and MNI respectively,
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Table 4.15. Sandy Beach NISP by Class

Class
Mammal
Bird
Reptile
Fish
Total

NISP
1606
12
38
6126
7782

%NISP
20.64
0.15
0.49
78.72
100.00

MNI
101
2
1
200
304

%MNI
33.22
0.66
0.33
65.79
100.00

while bird and reptile bones comprise less than 1 percent of both NISP and MNI. Taken together,
the faunal data suggest that hunting and fishing were important to those living at Sandy Beach and
small mammals were the subsistence emphasis (Janetski and Smith 2007:227). This emphasis is in
contrast to those at Heron Springs and Goshen Island South, which appear to have focused more
on fish and other marsh resources.

Seasonality
The site was a long term or residential camp site that was occupied repeatedly for many years,
based on the accumulation of layers of midden. In contrast to Heron Springs, the faunal record
shows more adult muskrat bones than subadult. This indicates that seasonal occupation of Sandy
Beach would have begun later than Heron Springs, in the late summer and fall rather than late
spring (see above discussion on seasonality of muskrat bones; Janetski and Smith 2007:217).

Cultural and Temporal Placement
Based on the ceramics recovered, Sandy Beach is associated with the Promontory culture. A
total of 941 ceramic sherds were examined by Grant Smith and identified as Promontory Gray
(Janetski and Smith 2007:175). Smith notes a large degree of variability among Promontory sherds
at the site however. Two radiocarbon dates were recovered from Sandy Beach (see Table 4.16;
Janetski and Smith 2007:171). These dates place occupation in the AD 1300s and 1400s, similar to
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Table 4.16. AMS Dates from Sandy Beach
Calibrated 2 Sigma
Material/Associations Age BP Range (Age Range Sample No.
Reference
Probability)
Pooled Charcoal
450 ± 80 AD 1318-1640
Beta 27556 Janetski and Smith 2007
Pooled Charcoal
510 ± 70 AD 1280-1490
Beta 27557 Janetski and Smith 2007

other lake edge Promontory sites such as Heron Springs and Goshen Island, within the Promontory
phase (Janetski and Smith 2007:171).

Goshen Island South
Goshen Island (42UT636) is a multi-component site located along a series of beach ridges
on the west side of Goshen Bay at the south end of Utah Lake. This ridge has been cut by drainage
channels in two places separating it into three segments or, during higher water, islands (Janetski
and Smith 2007:229). Excavations at Goshen Island were concentrated in two different areas at
the site and labeled Goshen Island South and Goshen Island North (Janetski and Smith 2007:229).
Goshen Island North was dated to approximately AD 400, while Goshen Island South was dated
to approximately AD 1500. I will be focusing here on data from Goshen Island South, which was
heavily occupied during the Promontory phase (Janetski and Smith 2007:230).
Artifacts were especially abundant at the south end of the southernmost beach ridge where
heavy concentrations of cultural material lay exposed by the recent high water. The site was
recorded by Janetski in 1988, and promised to be “one of the richest Late Prehistoric occupations
on Utah Lake” (Janetski and Smith 2007: 229). However, it was damaged by vandals in the
two weeks between recording and beginning excavation at the site in 1988 (Janetski and Smith
2007:230). Between 1988 and 1992, Janetski returned several times to conduct excavations at
various locations within both Goshen Island South and Goshen Island North. At Goshen Island
South, four areas were tested: two small tests in the beach island and two intended to reveal the
contents and size of two large pits (Janetski and Smith 2007:233-236).
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Archaeological Features
No use surfaces or architectural features were identified at Goshen Island South. Excavation
there focused primarily on two large pits (Pit 1 and 2), “although some horizontal excavations
were done to clean disturbed areas to expose possible buried features and to clarify stratigraphy”
(Janetski and Smith 2007:231). Both pits were large and circular, and contained high numbers of
faunal bone. While their original function is unclear, they were ultimately used for dumping trash
(Janetski and Smith 2007:312).

Recovery Techniques
Artifact recovery at Goshen Island was similar to Heron Springs and Sandy Beach. At Goshen
Island, all sediment was also “water screened through one-eighth inch mesh sieves, large objects
picked out, and the residue dried and bagged for later sorting in the lab” (Janetski and Smith
2007:169). Less volume was excavated at Goshen Island South than at either of the other sites, and
all screen residue was processed and recovered for analysis.

Faunal Analysis
In total, 108,350 faunal bones were analyzed from Goshen Island South by BYU students,
and the analysis was written up by Sarah Creer, Ryan Van Dyke, and Brad Newbold (Janetski
and Smith 2007:266). Similar to the other Utah Valley sites, high quantities of faunal bone were
recovered. The analyzed material accounts for 50 percent of the faunal bone Field Specimen (FS)
lots recovered from Goshen Island South. The majority of the FS lots not analyzed came from
surface collections, and were not selected for analysis because their temporal association is unclear.
The majority of bones analyzed were provenienced to Pits 1 and 2, which are associated with the
Promontory phase on the basis of AMS dates on charcoal (Janetski and Smith 2007:266; see below
for more on dating of Goshen Island South). Because all material analyzed is provenienced to the
82

Promontory period and was water screened through 1/8-inch mesh, I included all the faunal data
published by Janetski and Smith in this study.
Cypriniformes make up the majority of NISP at Goshen Island South and account for 53
percent NISP (35 percent MNI) (see Tables 4.17 and 4.18). The most common species at the
site is Utah chub (Gila atraria) which comprises 21 percent NISP and 36 percent MNI. Muskrat
(Ondatra zibethicus) is the next most common species, with 10 percent NISP and 6 percent MNI.
Utah sucker (Catostomus ardens) is also well represented with 5 percent NISP and 6 percent MNI,
and salmon (Oncorhynchus clarkii) accounts for 2 percent NISP and under 1 percent MNI. Most
other species account for less than 1 percent of NISP and MNI. Artiodactyls were represented by
101 specimens and account for less than 1 percent NISP.
In terms of taxonomic class, fish bones account for over 85 percent of both NISP and MNI;
mammal bones are the next most common, with 12 percent NISP, and bones from birds, amphibians,
and reptiles all comprise less than 2 percent of the overall NISP (see Table 4.19). Because muskrats
account for 10 percent NISP alone, it is apparent that at Goshen Island South heavy subsistence
emphasis was placed on lacustrine resources such as fish and muskrat, with some inclusion of
waterfowl and brief use of other resources.

Seasonality
Faunal material was used to assess season of occupation at Goshen Island South. Based on the
presence of both redheads and snow geese (migratory birds) the analysts suggest that occupation
was likely in “either early spring or late fall” during the bird’s migratory flights (Janetski and
Smith 2007:270). The high amount of eggshell recovered from both pits 1 and 2 support a spring
occupation. Eggs “would have been most available and attractive for consumption in the spring”
(Janetski and Smith 2007:270).
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Table 4.17. Goshen Island South NISP
NISP %NISP MNI

%MNI

3
11
3
1
14
1
20
48
1
2
1
45
17
27
2
2
12
17
69
13
3
75
24
4
4446
1
1
3
50
177

0.01
0.03
0.01
0.00
0.03
0.00
0.05
0.11
0.00
0.00
0.00
0.10
0.04
0.06
0.00
0.00
0.03
0.04
0.16
0.03
0.01
0.17
0.06
0.01
10.24
0.00
0.00
0.01
0.12
0.41

1
1
1
1
8
1
2
4
1
1
1
3
1
3
1
1
4
1
5
2
1
2
3
1
130
1
1
1
1
4

0.05
0.05
0.05
0.05
0.37
0.05
0.09
0.19
0.05
0.05
0.05
0.14
0.05
0.14
0.05
0.05
0.19
0.05
0.23
0.09
0.05
0.09
0.14
0.05
6.05
0.05
0.05
0.05
0.19
0.19

81
6
77
49
49
5
27

0.19
0.01
0.18
0.11
0.11
0.01
0.06

8
1
5
5
3
1
4

0.37
0.05
0.23
0.23
0.14
0.05
0.19

Taxon
Mammals
Artiodactyl
Small Artiodactyl
Antilocapra americana
Bovidae
Bison bison
Ovis canadensis
Cervidae
Odocoileus hemionus
Medium Carnivore
Canid
Medium Canid
Canis sp.
Canis familiaris
Canis latrans
Urocyon cinereoargenteus
Mustelidae
Mustela vison
Leporidae
Lepus sp.
Sylvilagus sp.
Castor canadensis
Cricetidae
Microtus sp.
Neotoma sp.
Ondatra zibethicus
Dipodomys sp.
Marmota flaviventris
Spermophilus variegatus
Medium Rodent
Small Rodent
Birds
Anatidae
Large Anatidae
Meduim Anatidae
Small Anatidae
Anas sp.
Anas crecca
Anas platyrhynchos
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Table 4.17 Continued
5
0.01
Anas strepera
1
0.00
Anser caerulescens
14
0.03
Aythya sp.
7
0.02
Anas americana
2
0.00
Branta canadensis
Aredeidae
5
0.01
Large Ardeidae
1
0.00
Small Ardeidae
1
0.00
1
0.00
Ardea herodias
Corvidae
5
0.01
Laridae
3
0.01
1
0.00
Larus californicus
191
0.44
Pelecanus erythrorhynchos
Podicipedidae
78
0.18
24
0.06
Aechmophorus sp.
33
0.08
Aechmophorus occidentailis
Stridgidae
1
0.00
1
0.00
Bubo virginianus
Reptiles
Squamata
1
0.00
Amphibians
8
0.02
Bufo sp.
25
0.06
Rana sp.
Fish
397
0.91
Catostomus sp.
1989
4.58
Catostomus ardens
Cyprinidae
135
0.31
1681
3.87
Gila sp.
9237
21.28
Gila atraria
677
1.56
Oncorhynchus sp.
716
1.65
Oncorhynchus clarkii
Cypriniform
22774 52.47
Total
43401 100.00
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2
1
2
1
1
1
1
1
1
1
1
1
17
6
2
4
1
1

0.09
0.05
0.09
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.79
0.28
0.09
0.19
0.05
0.05

1

0.05

2
2

0.09
0.09

34
134
10
165
774
43
9
740
2147

1.58
6.24
0.47
7.69
36.05
2.00
0.42
34.47
100.00

Table 4.18. Goshen Island South NUSP
Taxon
NUSP %NUSP
Mammals
Large Mammal
846
1.30
Large/Medium Mammal
236
0.36
Medium Mammal
438
0.67
Medium/Small Mammal
1253
1.93
Small Mammal
2046
3.15
Unidentified Mammal
2523
3.88
Birds
Large Bird
178
0.27
Medium/Large Bird
5
0.01
Medium Bird
618
0.95
Small/Medium Bird
234
0.36
Small Bird
82
0.13
Unidentified Bird
748
1.15
Amphibian
Unidentified Amphibian
61
0.09
Fish
Unidentified Fish
33139
51.03
Unidentified Bone
Total

22538
64945

34.70
100.00

Table 4.19. Goshen Island South NISP by Class
Class
NISP %NISP MNI
%MNI
Mammal
5093
11.73
188
8.76
Bird
668
1.54
72
3.35
Reptile
1
0.00
1
0.05
Amphibian
33
0.08
4
0.19
Fish
37606 86.65
1909
88.91
Total
43401 100.00 2147
100.00

Cultural and Temporal Placement
The majority of ceramics recovered from Goshen Island South are Promontory Grey (97
percent). In addition, Desert Side Notched projectile points dominate the stone tool assemblage
(Janetski and Smith 2007:238, 252). This data suggests that the main occupation at Goshen Island
South is associated with the Promontory culture. Radiocarbon dates from Pits 1 and 2 agree (see
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Table 4.20. AMS Dates from Goshen Island South
Calibrated 2 Sigma
Material/Associations Age BP Range (Age Range Sample No.
Reference
Probability)
Pooled Charcoal
540 ± 70 AD 1280-1450
Beta 29343 Janetski and Smith 2007
Phragmites charcoal 730 ± 60 AD 1399-1531
Beta 58212 Janetski and Smith 2007

Table 4.20). These dates calibrate to AD 1280 to 1450 and AD 1399 to 1531 and both fall into the
Promontory phase (Janetski and Smith 2007:231).

Biases Encountered During Comparison of Sites
When compared, the seven sites included in the project can be roughly separated into two
groups, one including Promontory Caves 1 and 2, and one including the Salt Lake Airport site,
42DV2, Heron Springs, Sandy Beach, and Goshen Island South (see Table 4.21). The former
group includes upland, cave sites which date from the AD 1200s onward, while the latter group
is comprised of open, wetland sites dating from the AD 1300s and 1400s onward. Despite these
differences, all seven sites are associated with the Promontory culture on the basis of ceramics.
When comparing faunal assemblages, several factors contribute to determine how much and
which faunal skeletal material is available for analysis as well as the quality and comparability
of analysis. The factors influencing these data sets include methodology of analysis, recovery
techniques, density mediated attrition, and carnivore disturbance. Despite the biases present within
the collections I include in this study, the faunal material recovered from these seven sites can be
compared. Below is a discussion the biases present and how I compensate for each.

Methodology of Analysis/Analyst Bias
The analysis of the faunal material included in this thesis was performed by several different
individuals utilizing different coding systems and methodology. As such, some analyst biases may
be present.
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Table 4.21. Site Comparison
Archaeological
Cultural
Temporal Placement
Features
Placement
Hearths and
Promontory
AD 1200s to 1600s
Use surfaces
(sherds)
(main occupation during AD 1150 to 1400)
Hearths and
Promontory
AD 1200s to 1300s
Use surfaces
(sherds)
(only one date from
Promontory levels so
far)
Use surfaces
Promontory
AD 1400s to early
and a pit
(sherds)
AD 1500s

Promontory
Cave 1

Upland

Type of
Site
Sheltered

Promontory
Cave 2

Upland

Sheltered

Salt Lake
Airport

Wetland

Open

42DV2

Wetland

Open

Use surfaces,
pits, hearths,
possible structure

Promontory
(sherds)

AD 1300s to early
AD 1500s

Heron Springs Wetland

Open

Use surfaces,
pits, hearths

Promontory
(sherds)

AD 1400s

Sandy Beach

Wetland

Open
Open

Promontory
(sherds)
Promontory
(sherds)

AD 1300s to 1400s

Goshen Island Wetland
South

Use surface,
pits, hearths
Pits

Site

Location
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AD 1300s to 1500s

Season(s) of
Occupation
Late spring
through early
fall, winter
late spring
through early
summer

Recovery Techniques for
Sample included
selective collection (Steward),
nested 1/4-, 1/8-, 1/16-inch
screens (Janetski and Ives)
selective collection (Steward),
nested 1/4-, 1/8-, 1/16-inch
screens (Janetski and Ives)

occupied
sporadically
throughout
the year
summer
through early
fall, possible
other seasons
as well
late spring
through early
fall
late summer
and fall
early spring
through late
fall

water screened through
nested 1/4-, 1/8-, 1/16-inch
screens
water screened through
nested 1/4-, 1/8-, 1/16-inch
screens

water screened through 1/8inch screens
water screened through 1/8inch screens
water screened through 1/8inch screens

Promontory Cave Sites
Both the 1930s and 2011 faunal material recovered from Promontory Cave 1 and 2 were
analyzed by me following procedures established by Grayson (1984), Lyman (1994), Reitz and
Wing (2007), and others as well as the standards outlined by Brigham Young University’s Museum
of Peoples and Cultures Handbook for Faunal Analysis (September 2010 edition). This handbook
outlines the process of faunal bone identification and provides a coding system for analysis of both
taxonomic and taphonomic information. Specimens were sorted based on size and morphological
characteristics, with the goal of identifying both taxon and element, which were determined using
comparative collections housed at the Museum of Peoples and Cultures and Brigham Young
University’s Museum of Paleontology as well as with the aid of published keys (Gilbert 1980,
Olsen 1964, Gilbert et al. 1981, Olsen 2004, and Olsen 1973). Taphonomic information, including
burning, butchering, gnawing, grinding, and weathering, was recorded for each specimen, and
after analysis, specimens were bagged by taxonomic group and identification slips were placed
with each specimen to enable ease of data replication.

Baseline Sites
Fauna recovered from 42DV2 and the Salt Lake Airport site were analyzed by Judi L.
Cameron, and taxonomic information was recorded using the coding keys developed by the faunal
laboratory at Arizona State University and expanded by Cameron as needed (Cannon and Creer 2011:
Appendix 12.1.4); identifications were made using Cameron’s personal comparative collection and
comparative collections housed at Brigham Young University’s Museum of Peoples and Cultures
and Museum of Paleontology as well as through the use of published keys (for mammal bones:
Gilbert 1980; Olsen 1964; Schmid 1972; for bird bones: Cohen and Serjeantson 1996; Gilbert et
al. 1996; Olsen 1979; for fish, amphibian and reptile bones: Olsen 1968; Cannon and Creer 2011:
Appendix 12.1.1). Taphonomic information such as degree and origin of fragmentation, breakage,
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burning, gnawing, and environmental modification were recorded for each specimen to assess
specimen use and post-depositional processes.

Utah Valley Sites
Specimens recovered from the Utah Valley sites (Sandy Beach, Heron Springs, and Goshen
Island) were analyzed by various archaeology students and research assistants at Brigham Young
University, including Sarah Creer, Ryan Van Dyke, and Brad Newbold, under the supervision of Joel
C. Janetski based on the standards outlined by the MPC Handbook for Faunal Analysis (Fall 2004
edition) (Janetski and Smith 2007). Taxonomic determinations were made using the comparative
collections housed at the Museum of Peoples and Cultures; taphonomic information, including
burning, butchering, gnawing, grinding, and weathering, was recorded for each specimen, and
after analysis, specimens were bagged by taxonomic group and identification slips were placed
with each specimen to enable ease of data replication.

Reconciliation of Analyst Bias
Taxonomic identifications performed by different analysts are biased based on each analyst’s
training and the types of sites they are familiar in dealing with (e.g., an analyst that works primarily
with lake edge sites will be very competent at analyzing fish and water fowl, but may not be as
accurate when analyzing artiodactyls or small upland mammals and vice versa). This bias cannot
be avoided without having only one analyst for all sites included in the data set.
Taphonomic information recorded for all sites was available for inclusion in this study.
Information collected by BYU analysts and that recorded by Cameron is similar and the degree of
analysis is comparable. Despite the differences in analysts and methodology, the data from all sites
can be compared with a reasonable degree of confidence without biases related to methodology
arising.
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Recovery Techniques
Recovery techniques were not consistent across the sites included in this study. As detailed
above, excavators at the Utah Valley sites used water screens with 1/8-inch mesh, those at the
Promontory Caves (2011 excavations) used dry screening over nested 1/4-, 1/8-, and 16-inch mesh
with all residue saved for flotation, and those at the Baseline sites used dry screening though 1/4inch mesh with 1 in every 9 grids water screened instead through nested 1/4-, 1/8- and 1/16-inch
mesh.
Thomas (1969:393) assumes that no identifiable faunal material will be lost through 1/16 inch
screens and conducted an experiment concerning the recovery of mammal bones using nested
1/4-, 1/8-, and 1/16-inch screens “in order to ascertain the exact quantity of bones lost through
the screen.” He demonstrated that close to 100 percent of large mammal (those weighing over 25
kg) bones would be recovered in the 1/4-inch screen, while few small mammal (those weighing
less than 700 g) would be recovered, necessitating the use of screens with tighter mesh if small
mammals were to be recovered (Thomas 1969:394). While his study is useful in determining
which faunal material may have been lost from an assemblage due to mesh size, Grayson (1984)
argues that Thomas’s assumption that no identifiable small mammal bone will pass through 1/16inch mesh is most likely false. Because small faunal material, especially fish, could fall through
1/16-inch mesh, the practice of saving the material that falls through the 1/16-inch screen for
flotation (such as done at the Promontory Caves) could greatly increase the amount of faunal
material available.

Reconciliation of Recovery Techniques
Although 1/8-inch mesh is better than 1/4-inch at retaining small animal bones, Cameron
argues that it “can still result in small animal remains being overlooked as these screens contain
larger materials that would have been recovered in 1/4-inch mesh, as well as smaller materials”
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(Allison 2002:7). Through the addition of 1/16-inch screens by Baseline at the Salt Lake Airport
site and 42DV2, excavators not only “greatly increased the number of faunal remains recovered
at the site […] it also yielded a number of taxa that would have been largely overlooked had only
1/4-inch mesh been used” (Allison 2002:336). While the faunal bones from different sites were
recovered differently, excavators at all sites used at least 1/8-inch mesh when screening. Only at
the Baseline sites did excavators use more than one screen size, and from the two Baseline sites
I included only a sample of the fauna. When only the sample from the Baseline sites is used, the
faunal material included here was all recovered through 1/8-inch screens. It follows therefore, that
that faunal data can be compared without recovery techniques from one site biasing the faunal
assemblage towards large mammals more than at any other site.

Density Mediated Attrition
The composition of a faunal assemblage from a site is affected both by cultural and natural
processes (Schiffer 1987). Cultural processes include economic decisions, such as species selection
and transport, while natural processes include bioturbation, weathering, and damage by other
animals. While these processes affect which species are present within a faunal assemblage, they
also affect the frequency of various faunal skeletal elements (Grayson 1989). This is because the
more dense portions of a skeleton are more likely to survive the various taphonomic processes
(Lyman 1994). The phenomenon is termed density mediated attrition, and Grayson (1989) argues
that many faunal utility curves, which are often interpreted as showing prehistoric hunting choices,
could simply be the result of density mediated attrition.
Structural density values, similar to utility indices, can be employed to assess the frequencies
of skeletal parts in an assemblage and analyze the effects of attrition on the frequencies of
particular elements within a faunal assemblage. Grayson (1988) argues that in order to determine
whether density mediated attrition or differential transport is responsible for the phenomenon
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observed within a faunal assemblage, one must observe the statistical relationships between the
percentage of survivorship and bone density. When density mediated attrition is the primary factor
influencing the composition of an assemblage, the relationship will be positive and significant,
while if differential transport of elements is the primary factor influencing the assemblage, the
relationship will be insignificant (see Lyman 1994 for a more detailed discussion of this and for
interpretations of other statistical correlations between structural density, differential transport,
and density mediated attrition).

Reconciliation of Density Mediated Attrition
To determine whether the faunal assemblages included in this study were affected by density
mediated attrition, the percentage of survivorship (equal to percent MAU of each species) of
artiodactyl remains was calculated and graphed against structural densities provided by Lyman
(1982, 1984, 1994). Brain (1969) showed that structural density of faunal bones has a strong
influence on the survival of skeletal parts. If density mediated attrition is responsible for the
composition of the faunal assemblage from a site, higher proportions of dense bones (such as
distal ends of long bones, carpals, tarsals, phalanges, mandibles, and teeth) will be present (Lyman
1994:234).
The results from analysis of density mediated attrition at the seven Promontory sites are
ambiguous (see Figure 4.1). Few artiodactyl specimens were identified to the level of species at
many of the sites (see Table 4.22), which resulted in dramatic differences in the percentage of
survivorship that only reflected a difference of one or two actual specimens. This also resulted in
relationships between the percentage of survivorship and skeletal density that were significant, but
not strong (see Table 4.23 of r² values). Promontory Cave 1 was the only site with a large enough
artiodactyl sample size (n=347 identified to species) for meaningful analysis of density mediated
attrition. For Promontory Cave 1 the relationship between skeletal density and the percentage
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Table 4.22. Number of Artiodactyl Specimens Identified to Species
Site
Number
Promontory Cave 1
347
Promontory Cave 2
10
Salt Lake Airport Site
0
42DV2
2
Heron Springs
52
Sandy Beach
107
Goshen Island South
65

Table 4.23. R-square Values for Structural Density/% Survivorship
Site
R² Value
Promontory Cave 1
0.015
Promontory Cave 2
0.299
Salt Lake Airport Site
n/a
42DV2
n/a
Heron Springs
0.140
Sandy Beach
0.022
Goshen Island South

0.041

of survivorship was neither strong nor significant (r² = 0.0148). This indicates that dense bones
are not abnormally common at Promontory Cave 1 and that density mediated attrition was not a
primary factor in survivorship of artiodactyl bones within the Cave.

Carnivore Disturbance
Carnivores (canids, felids, etc.) may scavenge faunal material abandoned by humans, and
this may result in a significant decrease in the amount of bones originally present (Reitz and
Wing 2007). There is evidence for domestic dogs at both Fremont and Promontory sites in the
region (Cannon and Creer 2011:327; Janetski 2004; Lupo and Janetski 1994). While the effects
of carnivore disturbance cannot be reversed, Stiner (1991) summarizes the attributes that can be
used to determine if the primary cause of a faunal assemblage is a non-human carnivore. These
include an over-abundance of cranial elements, older prey, gnawed bones, and coprolites. Lyman
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Figure 4.1. Survivorship scatterplots depicting %survivorship and structural density
.

(1994:215) adds that a low ratio of long bone ends to shafts signifies that an assemblage was
either highly disturbed or produced by non-human carnivores. High percentages of bones with
cultural modification (e.g., butchering, burning, grinding) would indicate that an assemblage was
not produced by non-human carnivores.

Reconciliation of the Influence of Carnivore Disturbance
Carnivore gnawing was present on only a few faunal bones at the Promontory Caves, the
Salt Lake Airport site, and 42DV2, and was not published for the Utah Valley sites (see Table
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Table 4.24. Carnivore Gnawing from Selected Sites

Promontory Cave 1
Promontory Cave 2
Salt Lake Airport
42DV2

Carnivore
Total
Percentage
Gnawing
54
8871
0.609
19
2777
0.684
0
over 10300
0.00
5
371983
0.001

4.24). With less than 1 percent, the Promontory Caves had the highest percentages of carnivore
gnawed bones. If Lyman (1994) is correct, the ratio of artiodactyl long bone ends to shafts (48 long
bone ends to 975 long bone shaft fragments in Cave 1 and 51 long bone ends to 977 long bone
shaft fragments in Cave 2) should indicate that much of the fauna from the Promontory Caves was
scavenged and brought into the caves by non-human carnivores. This is unlikely, however, due to
the association of faunal material with cultural artifacts (stone tools, ceramics, and perishables).
Many of the long bone shaft fragments were relatively small (weight of 5 grams or less); the
abundance of long bone shafts is more likely the result of processing the carcass for consumption
and the bones being broken open in order to gain access to the nutrient rich marrow within.
Although carnivores may have contributed in a small part to the faunal assemblages recovered
from the Promontory Caves, the Salt Lake Airport site, Hot Spring Lake, Heron Springs, Sandy
Beach, and Goshen Island South, the contribution was not large. The faunal assemblages from
these seven sites reflect, instead, human activity and exploitation of faunal resources due to the
association of faunal remains with cultural features and artifacts.
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5	Discussion of Results

This chapter uses data derived from faunal analysis to address the research questions
regarding site function and subsistence strategy at Promontory Cave 1, Promontory Cave 2,
42DV2, the Salt Lake Airport site, Heron Springs, Sandy Beach, and Goshen Island South. I
use quantitative methods such as taxonomic richness and diversity, indices, and correspondence
analysis to compare between sites.

Site Function
As stated in Chapter 1, faunal data can contribute to discussions of site function. The
archaeological features and refuse found at sites are expected to differ based on the function of
the site; middens are expected to be much more developed at residential sites than logistical sites,
and formal features, such as structures, are more likely to occur at residential sites. In addition,
taxonomic richness and diversity within faunal assemblages vary based on site function.

Taxonomic Richness
Taxonomic richness is defined as the number of different species present in an assemblage
and is directly correlated with sample size (Reitz and Wing 2007:110, Grayson 1984, Kintigh
1984). As the sample size increases, the richness of the assemblage is expected to increase as
well. The Promontory sites follow this trend in general; the r² value for the correlation coefficient
is 0.7268 (see Table 5.1, Figure 5.1). This value indicates a positive correlation between richness
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Table 5.1. Taxonomic Richness and Sample Size
Richness Sample Size
Promontory Cave 1
12
6795
Promontory Cave 2
14
1751
Salt Lake Airport Site
17
525
42DV2
27
5571
Heron Springs
26
21730
Sandy Beach
21
7782
Goshen Island South
38
43401

Figure 5.1. Taxonomic Richness and Sample Size for all sites in Data Set.

and sample size for the Promontory faunal assemblages (Shennan 1997:141). However, if the
Promontory Caves assemblages are removed, the r² value increases to 0.8264, which indicates a
stronger positive correlation (see Figure 5.2). The fact that the Promontory Caves sites plot below
the regression line in figure 5.2 indicates that the number of species in each of the Promontory
Caves is unexpectedly low in comparison to the five open sites.
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Figure 5.2. Taxonomic Richness and Sample Size for Wetland Sites Only.

Taxonomic Diversity Indices
Taxonomic diversity indices compare the number of taxa (taxonomic richness) with the NISP
counts of each taxa to determine how homogeneous, or even, the sample is (Reitz and Wing
2007:111). In these comparisons, a measure of “evenness” is the result. In taxonomic diversity
indices, evenness represents the probability two bones randomly selected from a sample will
belong to different faunal species. Evenness can be measured in various ways; here I use the
Simpson’s index of diversity and the Shannon-Weaver index.

Simpson’s Index of Diversity
Simpson’s index of diversity was calculated using the equation 1-∑Φ². Here Φ is calculated by
dividing NISP for a species by the total NISP for the site. Simpson’s index values range between 0
and 1; the greater the value, the greater the amount of diversity exists within the sample. For this
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Table 5.2. Simpson’s Index of Diversity by Taxonomic Order
Promontory Promontory 42DV2 Salt Lake Heron
Sandy
Cave 1
Cave 2
Airport
Springs Beach
Site
Simpson Diversity 0.024
0.057
0.668 0.521
0.075
0.384
Richness
6
8
13
11
12
8

Goshen
Island
South
0.291
14

Table 5.3. Simpson’s Index of Diversity by Taxonomic Family
Promontory Promontory 42DV2 Salt Lake Heron Sandy
Cave 1
Cave 2
Airport
Springs Beach
Site
Simpson Diversity 0.543
0.746
0.671
0.547
0.421
0.639
Richness
10
10
21
15
17
14

Goshen
Island
South
0.371
22

dataset, I calculated Simpson’s indices for fauna grouped both by taxonomic order and family (see
Tables 5.2 and 5.3).
What is particularly interesting about these calculations are the differences between diversity
at the level of taxonomic order (e.g., artiodactyl) and family (e.g., cervidae) (see Figures 5.3 and
5.4). The r² value for taxonomic order is 0.2591, while the r² value for taxonomic family is 0.2331,
indicating that there is a slightly stronger relationship between taxonomic richness and diversity at
the level of order than family. In addition, in comparison to the open sites the Promontory Caves
lack diversity at the level of order but are among the most diverse when calculations are based on
family. This, in part, causes the slope of the regression line to change from positive to negative
between Figures 5.3 and 5.4. As noted in Chapter 3, occupation at the caves appears focused on
artiodactyl hunting. Several different artiodactyl species were hunted; these species originate from
three different taxonomic families within a single taxonomic order. At the open sites, hunting
practices were much broader, exploiting many different animals from different taxonomic orders
and families. Because hunting at the open sites was much broader, the differences in richness and
diversity between taxonomic family and order are much less.
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Figure 5.3. Scatterplot of Simpson’s Index of Diversity by Taxonomic Order

Figure 5.4. Scatterplot of Simpson’s Index of Diversity by Taxonomic Family
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Table 5.4. Shannon-Weaver Index by Taxonomic Order
Promontory Promontory 42DV2 Salt Lake Heron
Cave 1
Cave 2
Airport
Springs
Site
Shannon Equitability 0.042
0.081
0.501
0.447
0.088
(E)
Richness
6
8
13
11
12
Table 5.5. Shannon-Weaver Index by Taxonomic Family
Promontory Promontory 42DV2 Salt Lake Heron
Cave 1
Cave 2
Airport
Springs
Site
Shannon Equitability 0.497
0.749
0.461
0.496
0.265
(E)
Richness
10
10
21
15
17

Sandy Goshen
Beach Island
South
0.403 0.241
8

14

Sandy Goshen
Beach Island
South
0.504 0.269
14

22

Shannon-Weaver Index (Equitability)
Evenness in faunal assemblages is also commonly measured using the Shannon-Weaver
index (Magnussen and Boyle 1995). Similar to Simpson’s index of diversity, the Shannon-Weaver
index reaches a maximum value (dependent on richness) when groups within a sample are perfectly
equal. Because richness varies among sites included here, I have rescaled the Shannon-Weaver
Index by calculating the maximum possible value for each assemblage size and then by dividing
the calculated values by their corresponding maximums so that 0 represents no diversity (e.g., all
specimens belonging to a single taxon) and 1 represents the maximum possible evenness. This
rescaling also facilitates comparison between the Shannon-Weaver index and Simpson’s index of
diversity. When rescaled, the equation for the Shannon-Weaver Index is 1-∑( Φ*log Φ). Similar
to Simpson’s index of diversity, Φ is calculated based on NISP counts for each species in this
equation as well.
As with Simpson’s index of diversity, I calculated Shannon-Weaver indices for fauna
grouped both by taxonomic order and family (see Tables 5.4 and 5.5). Again, the r² values were
very different when taxa were grouped by family as opposed to order (see Figures 5.5 and 5.6).
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The r² value for taxonomic order is 0.1731 while the r² value for taxonomic family is 0.5174,
again indicating that there is a stronger relationship between taxonomic richness and evenness at
the level of family than of order. Another similarity between Simpson’s index and the ShannonWeaver index is that the slope of the regression line also changes from positive to negative (see
Figures 5.5 and 5.6). This is also caused in part by the fact that the Promontory Caves are the most
even sites at the level of order and the most diverse at the level of family.

Conclusions Concerning Site Function
Higher taxonomic diversity and richness are expected at residential sites than at logistical
sites. In comparison to the open sites included in this data set, the Promontory Caves have low
richness, which could indicate that people were using the caves differently; that the caves were
used for logistical activities as opposed to as a residential site. Because logistical sites are used
to facilitate exploitation of a narrow range of taxa (e.g., artiodactyls), those taxa will dominate
the faunal assemblage. Based on Simpson’s index of diversity and the Shannon-Weaver index,
there are not significant differences between the diversity of the sites included in my dataset. It
is particularly interesting that, when calculated by taxonomic order the Promontory Caves have
the lowest diversity, but, when calculated by taxonomic family, the Promontory Caves show the
highest diversity. The richness of taxa in the caves was very different from the open sites however.
Low faunal richness suggests a tight hunting focus, and although the individuals living within the
Caves focused heavily on artiodactyls for subsistence, they exploited several different types of
artiodactyl. Although there are differences in the animals that the people living at the cave and
open sites were hunting (large game vs. small game, waterfowl, and fish), individuals living within
the caves did not place a higher dependence on any one taxonomic family than the individuals
living within the wetlands (see Figures 5.4 and 5.6). When viewed at the level of taxonomic order
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Figure 5.5. Scatterplot of Shannon-Weaver Index by Taxonomic Order

Figure 5.6. Scatterplot of Shannon-Weaver Index by Taxonomic Family
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however, it is apparent that the individuals living within the caves placed a much higher dependence
on a single order, artiodactyls, than the individuals living in the open sites (for further discussion,
see below Subsistence Differences; see Figures 5.3 and 5.5).
With the addition of botanical, ceramic, and lithic analysis as well as feature information,
excavators interpreted the site function for the Salt Lake Airport site, 42DV2, Heron Springs,
Sandy Beach, and Goshen Island South: their conclusions are that these sites represent residential
sites which were used periodically for at least several months throughout the year (Allison 2002;
Cannon and Creer 2011; Janetski and Smith 2007). Within the Promontory Caves a wide array
of material culture has been recovered, including ceramics, lithic debitage, stone tools, projectile
points, and perishables. Over 250 moccasins have been recovered to date, and in a wide range of
sizes, from infant to adult. In addition, bone beads have been recovered. These artifacts would
not be expected from a purely logistical site that only select individuals from a group would use
for a single activity, here artiodactyl hunting. The presence of a wider range of artifacts provides
evidence that the Promontory Caves were used as a residential site, similar to the open Promontory
sites, and that differences in site function do not account for faunal differences between the caves
and open sites included in this data set.

Subsistence Differences
Optimal foraging theory is one of the tools used to understand foraging decisions made by
individuals. Optimal foraging models attempt to predict how a set of resources will be used under
given conditions if the goal of individuals is to maximize net caloric gain (Kelly 1995:73, 2001).
Food resources are ranked and categorized as either high or low, depending on net caloric gain.
Diet breadth models are one of many optimal foraging models. These models attempt
to show how consideration of both search and handling costs affect a forager’s dietary choices
(Broughton 1994, 1999; Byers and Ugan 2005; Janetski 1997; Kelly 1995:78; Steiner et al. 2000).
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Table 5.6. Percent NISP by Taxonomic Class
Promontory Promontory 42DV2 Salt Lake
Heron
Cave 1
Cave 2
Airport Site Springs
Mammal
99.87
99.54
46.92 28.00
3.30
Bird
0.06
0.40
1.92
2.48
0.12
Reptile
0.07
3.14
3.24
0.10
Amphibian
16.03 1.52
0.05
Fish
0.06
31.99 64.76
96.43
Total
100.0
100.0
100.0 100.0
100.0

Mammal
Bird
Reptile
Amphibian
Fish
Total

Table 5.7. Percent MNI by Taxonomic Class
Promontory Promontory 42DV2 Salt Lake
Heron
Cave 1
Cave 2
Airport Site Springs
90.70
84.38
23.49 14.71
6.98
2.33
12.50
4.78
6.86
1.61
6.98
0.83
2.94
0.18
43.24 1.96
0.54
3.13
27.65 73.53
90.70
100.0
100.0
100.0 100.0
100.00

Sandy
Beach
20.64
0.15
0.49
78.72
100.0

Goshen Island South
11.73
1.54
0.00
0.08
86.65
100.0

Sandy
Beach
33.22
0.66
0.33

Goshen Island South
8.76
3.35
0.05
0.19
65.79 88.91
100.00 100.00

The basic assumption of a diet breadth model is that increasing use of low-ranked resources will
reduce the energetic gain of a single hunting episode and will therefore reduce overall foraging
efficiency (Broughton and Grayson 1993). Foraging theories and diet breadth modeling serve as
the theoretical basis for my discussion of subsistence at Promontory sites.

NISP and MNI Percent Comparison
Percent NISP and MNI of the various taxonomic classes show that relative proportions of
classes differ dramatically among sites (see Tables 5.6 and 5.7). Mammal and fish proportions, in
particular, vary radically across sites. Promontory Caves 1 and 2 have high mammal percentages
while the open sites have mammal percentages under 50 for both NISP and MNI. On the other
hand, 42DV2, the Salt Lake Airport site, Sandy Beach, Heron Springs, and Goshen Island have
high percentages of fish, over 50 percent in most instances. A chi-square test of the taxonomic
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classes results in a value of 57430.681 with 24 degrees of freedom (Cramer’s V² =0.1532). This
relationship is statistically significant, but the p value is incredibly low due to sample size. Because
sample size varies so dramatically between sites, from 525 specimens at the Salt Lake Airport site
to 43,401 specimens at Goshen Island South, the meaning is reduced despite the power of the test.
These percentages are consistent with what would be predicted by optimal foraging models;
because the open sites are located in the wetlands, fish are more readily available at the open
sites than at the cave sites. Fish, waterfowl, and small mammals are low ranked prey under diet
breadth models, but because they are more widely available within the wetlands it may be more
cost effective than hunting artiodactyls. While artiodactyls have higher return values, the cost of
hunting is also considerably higher and certainty of return is sometimes low. As a result, artiodactyl
hunting, such as occurred at the caves, may have occurred to gain prestige, rather than as a true
method of subsistence (see below for more details on artiodactyl hunting; Codding and Jones
2007; McGuire and Hildebrandt 2005; McGuire et al. 2007).

Artiodactyl Hunting
The percentage of artiodactyls varies considerably among the seven sites included here, from
99 percent NISP at Promontory Cave 1 to 0.1 percent NISP at the Salt Lake Airport site (see
Table 5.8). I used indices to discuss the relative importance of high ranked game (here considered
artiodactyls) to overall diet (including both high and low ranked faunal resources). Artiodactyl /
Artiodactyl + Lagomorph indices are used most often. Several of the sites, however, are located
within wetlands where lagomorphs are not common. To account for this, I also calculated
Artiodactyl / Artiodactyl + Muskrat indices for the wetland sites (see Table 5.9). These indices
show that the proportions of large to small game vary dramatically between sites, with large game
being relatively more important than small game at the Promontory Caves and large game being
relatively less important than small game at the other five sites. This may occur in part because of
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Artiodactyl
Large Artiodactyl
cf. Large Artiodactyl
Medium Artiodactyl
Small Artiodactyl
Antilocapra americana
cf. Antilocapra americana
Unidentified Bovid
Bison bison
cf. Bison bison
Bos taurus
Ovis canadensis
Unidentified Cervid
Cervus elaphus
Odocoileus sp.
Odocoileus hemionus
cf. Odocoileus hemionus
Order Total

Table 5.8. Artiodactyl Percent NISP
Promontory Promontory 42DV2 Salt Lake
Cave 1
Cave 2
Airport
(2011)
(2011
Site
Promontory
Levels)
6.48
1.83
30.36
11.54
0.06
0.54
0.19
57.16
82.12
0.43
0.17
0.02
0.10
3.58
0.46
0.17
0.16
0.23
0.04
0.06
0.04
0.47
0.34
0.11
98.78
97.09
0.59
0.19

Table 5.9. Indices
Lagomorph Index
Promontory Cave 1
0.990
Promontory Cave 2
0.982
42DV2
0.611
Salt Lake Airport Site
0.05
Heron Springs
0.472
Sandy Beach
0.519
Goshen Island South
0.505

Heron Sandy Goshen
Springs Beach Island
South

0.02
0.03
0.21
0.01
0.06
0.00
0.03
0.00
0.03
0.11
0.51

0.01
0.73
0.55
0.04
0.14
0.21
0.10
0.55
2.34

0.01
0.03
0.01
0.00
0.03
0.00
0.05
0.11
0.23

Muskrat Index
n/a
n/a
0.023
0.021
0.231
0.169
0.022

transport decisions (see below), but also as a result of site location. Wetlands are not the typical
habitat for most artiodactyls and they are more common in upland settings, such as the Promontory
Mountains where the Promontory Caves are located.

108

Figure 5.7. %MAU/MGUI Transport Scatterplots

Artiodactyl Transport Choices
Artiodactyl bones were present at all seven sites. I used MGUI and percent MAU of
artiodactyls to infer the decisions made by hunters concerning which portions of an animal carcass
to transport from a kill site to a consumption site (for more details see Chapter 2). Scatterplots of
percent MAU and MGUI from the Promontory sites do not fit any of the strategies proposed by
Binford (1978) (see Figure 5.7). r² and p values for the scatterplots show neither a strong nor a
significant relationship between %MAU and MGUI for these six sites (see Table 5.10).
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Table 5.10. r-square vaules for Promontory Transport Scatterplots
r² value
Promontory Cave 1
0.008
Promontory Cave 2
0.001
42DV2
0.013
Heron Springs
0.080
Sandy Beach
0.132
Goshen Island South
0.040

Despite r² values of the %MAU/MGUI scatterplots, some conclusions concerning
artiodactyl transport decision can be reached. 42DV2, Sandy Beach, and Goshen Island South have
relatively few artiodactyl bones, but these specimens have generally low MGUI values; because no
artiodactyl specimens from the Salt Lake Airport could be identified beyond the taxonomic level
of order, MGUI could not be calculated and the site is not included here. More artiodactyl bones
were recovered from the cave sites that at the open sites, and MGUI values of these specimens
vary considerably. This difference in MGUI values indicates that individuals living at the caves
and 42DV2, Sandy Beach, and Goshen Island South were making different decisions concerning
which portions of the animal carcass to transport from a kill site to the residential site; both high
and low utility animal parts were present at the caves while relatively low utility animal parts were
present at the three open sites. Heron Springs appears to bridge the gap between these two groups
of sites. Because of low artiodactyl counts, %MAU is at Heron Springs highly variable but MGUI
is also more evenly dispersed than at the other open sites.
The slope of the correlation co-efficient for the %MAU/MGUI scatterplots varies
considerably among sites. All sites but Heron Springs and Sandy Beach have positive slopes.
These indicate that the relationship between quantity and utility is negative at these two sites.

Conclusions Concerning Subsistence
Subsistence choices varied at the seven sites included in this project. The data show that the
Promontory people at various sites placed emphasis on differing fauna. Correspondence analysis
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of taxonomic classes shows that the Promontory Cave sites cluster together, and people living there
placed a high emphasis on mammals, especially large and small artiodactyls, while the open sites
are more closely associated with fish and birds (see Figure 5.8). 42DV2 does not cluster near the
other sites. This is most likely a result of a differences in the quantities of reptiles and amphibians
at 42DV2. The greater quantities of reptile and amphibian bones do not translate into higher NISP
or MNI percentages, though due to the high faunal counts from 42DV2. When mammals are
separated into taxonomic order, and reptiles and amphibians are omitted, it becomes increasingly
clear that the faunal remains from the Promontory Caves differ dramatically from those found at
the open sites (see Figure 5.9). Figure 5.9 also shows that although the individuals living at the
wetland sites used similar fauna as one another, they used them in differing proportions; more
emphasis was placed on muskrats at 42DV2, and at the Utah Valley sites more emphasis was
placed on fish. Figure 5.10 shows that, even when viewing only the mammals that contributed
to subsistence, emphasis differed. This information reinforces the relationship observed through
NISP and MNI percent comparisons and chi-square testing: that the faunal assemblages from these
seven sites vary dramatically, and the differences are not simply the result of sampling.
Figure 5.10 reinforces implications of the artiodactyl indices, which show that at the wetland
sites small game was relatively more important than large game. The people living at 42DV2 and
Goshen Island South placed similar emphasis on muskrat hunting while at Sandy Beach, Heron
Springs, and the Salt Lake Airport site faunal assemblages show that some emphasis was placed
on hunting lagomorphs as well. In addition to differences in which small mammals were exploited,
which artiodactyls were hunted varied considerably among sites as well (see Figure 5.11). Bovids
(particularly bison) were primarily hunted at the Promontory Cave sites, antelope at Sandy Beach
and 42DV2, and cervids (particularly deer) at Goshen Island South and Heron Springs. No
artiodactyls were identified to the taxonomic level of family in the faunal sample I selected from
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Figure 5.8. Correspondence Analysis of Taxonomic Classes

Figure 5.9. Correspondence Analysis with Mammalian Orders
Separated
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Figure 5.10. Correspondence Analysis of Dietary Mammals

the Salt Lake Airport site, although deer and bighorn sheep bones were both identified by Cameron
from FS lots dating to the Promontory phase (Allison 2002).

Conclusions to Research Questions
This chapter addressed the research objectives established in Chapter 1 by identifying site
function and subsistence strategy for the seven sites included in my dataset. Faunal data indicates
that the Promontory people at various sites hunted differing fauna, with the individuals living
within the Promontory Caves focusing on artiodactyl hunting while the individuals living at the
open sites hunted more broadly and exploited a wide range of small mammals, birds, and fish.
Although I identify Promontory Cave 1, Promontory Cave 2, 42DV2, the Salt Lake Airport
site, Heron Springs, Sandy Beach, and Goshen Island South as residential sites, like much of
the terminology used in archaeology, functional labels for sites are rarely defined but widely
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Figure 5.11. Correspondence Analysis of Artiodactyl Species

applied. I use the terms logistical sites and residential sites to reflect two broad categories within
the continuum of residential mobility, with logistical sites representing sites used by individuals
with low occupational stability and residential sites representing sites used by individuals with
high occupational stability (for greater discussion see Chapter 1). Binford (1980, 1981) similarly
divided sites into two broad categories which he termed logistical and residential. In the eastern
Great Basin, Simms et al. (1997:781) uses four categories of site function: agricultural bases,
residential bases, residential camps, and short-term camps/special-use sites. They placed sites into
these categories based on the “size and type of architectural features, the presence, size, and type of
subsurface storage facilities,” the composition and diversity of artifacts, and site location (Simms
et al. 1997:781).
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While their use of more than two categories may serve to illustrate the variations between
sites found specifically in the eastern Great Basin, Simms et al.’s (1997) categories remain poorly
defined and the authors fail to fully explain differences in residential mobility between site
categories. All the sites included in my dataset are residential sites with wide arrays of material
culture, but length of occupation likely varied. The cave sites were narrowly focused on artiodactyl
hunting, and seasonality data shows that they were likely occupied for a short period of time in
the late spring and winter, while at the open sites faunal use was much broader and occupation
likely occurred during the spring, summer, and fall and lasted much longer. Could this difference
in subsistence strategy be the difference between the Promontory Caves being residential camps
as opposed to residential bases? Perhaps, but without explanations for each site type, these terms
are of little use; Binford’s (1980) coarse distinctions between sites leave considerable leeway,
but by creating more categories Simms et al. (1997) increased the importance of typological
distinctions and definitions for each site type. Additionally, how do categories such as residential
camp, residential base, and short-term camp factor into explanations of seasonal rounds? Might
the same group of individuals who lived in sites such as the caves have moved to wetland sites at
a different point in their seasonal round? Again, this is possible, perhaps even probable, but cannot
be determined until more data is available from Promontory sites in the region. Additionally,
models of site function and the inter-relationships between sites must be improved and tailored
to the specific conditions, both culturally and environmentally, existing during the Promontory
period. When Promontory people occupied the caves, did they avoid the wetlands because of the
presence of Fremont foragers who no longer occupied the region when open Promontory sites
were used? Questions such as this must be taken into account to make a model of residential
mobility applicable to the Promontory.
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6

The Promontory Culture

The fauna recovered from Promontory Cave 1, Promontory Cave 2, 42DV2, the Salt Lake
Airport site, Heron Springs, Sandy Beach, and Goshen Island South demonstrate that Promontory
residential sites exhibit two distinct subsistence strategies; a wide range of fauna were hunted
at open sites while diet was focused on large game hunting at the cave sites (see Chapter 5).
These conclusions are supported by faunal data from other Promontory sites within the Bear River
Marshes and along Utah Lake (Janetski 2004; Simms and Heath 1990). In general, the Promontory
occupation at these sites is associated with the wetlands and exploitation of lacustrine resources,
and dates to ca. AD 1400 to 1600. In part, this may be a factor of site location and availability
of fauna, however, when differences in subsistence strategy are combined with chronological
differences, the Promontory occupation in the Caves and the Promontory occupation at the open
sites appear different. But what does this difference mean?
One explanation for the difference in subsistence strategy is site use during different portions
of a seasonal round. The West Fork Rock Creek site is a Promontory hunting camp in southern
Idaho which dates to ca. AD 1550 and contains evidence of large game hunting, particularly bison
(Arkush 2010). This site shows that Promontory people made large game hunting trips during
approximately the same time the open sites were occupied in the wetlands. The fauna recovered
from Fire Guard Hearth in Ogden, Utah indicates that Promontory logistical trips also occurred on
a smaller scale (Stuart 1993). Occupation at these sites was not as stable and did not last as long as
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occupation within the caves but show that additional Promontory sites exist where people focused
on large game hunting.
An alternative explanation for the difference in subsistence strategy is that real differences
exist in how the individuals living at these sites used their environments, particularly faunal
resources. Along with temporal and ceramic differences, subsistence is one of several “differing
local patterns” between the Promontory Caves and lake edge Promontory sites. Heizer (1956:53)
states that these differences “must have existed regionally in the Basin since the earliest times”
and may be indicators of cultural discontinuity. Although the Promontory culture was first defined
by Steward (1937) on the basis of large game hunting and a distinctive array of material culture,
modern archaeologists often categorize sites as Promontory based on the presence of a distinctive
grayware ceramic tradition (Promontory ware). This is true of the seven sites included in my
dataset, but how do these occupations by various groups of people using Promontory ceramics
relate to one another? This chapter discusses several possibilities and explanations for differences
within the “Promontory culture.”

Archaeological Cultures
Walter W. Taylor (1948:110) stated that culture is “a historically derived system of culture
traits which is a more or less separable and cohesive segment of the whole-that-is-culture and
whose separate traits tend to be shared by all or by specially designated individuals of a group or
society.” V. Gordon Childe’s definition of culture is more specific and discusses the relationship
between archaeological data and culture. He states that archaeologists find:
certain types of remains—pots, implements, ornaments, burial sites, house forms,
constantly recurring together. Such a complex of associated traits we shall call a
“cultural group” or just a “culture.” We assume that such a complex is the material
expression of what today we would call “a people.” (Childe 1929:v-vi)
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In addition, Childe argued that the spatial and temporal designations for each culture must be clearly
delineated (Trigger 2006:244). Childe’s definitions were created for the purpose of establishing
detailed culture histories but are still pertinent. The main problem with his idea occurs when
attempting to associate archaeological cultures (material culture) with people as direct correlations
cannot necessarily be made (Roberts and Vander Linden 2011:3; Hodder 1978).
Roberts and Vander Linden (2011:3, see also Binford 1965) argue that archaeological
cultures can “serve to mask variation in the material record by creating coherent entities where
changes are highlighted only at spatial and temporal boundaries.” Although the concept of
archaeological cultures is flawed and has fallen out of vogue (e.g. Flannery 1982) it is a term which
has become “embedded in the intellectual fabric of the archaeological discipline” and is useful as
studying archaeological cultures recognizes the interconnections in material culture, even if the
implications are not (or cannot) be understood (Roberts and Vander Linden 2011:2-3).

Promontory as an Archaeological Culture
As stated in Chapter 1, the “Promontory culture” is an archaeologically defined group(s) of
people who may or may not be culturally or ethnically related to one another and are distinguished
from other Great Basin hunter gatherers on the basis of a distinctive array of material culture
(Johansson 2012). The Promontory people, as originally identified by Steward (1940:472), were
large game hunters. He added that fingernail and rim decorated pottery (today called Promontory
Gray or Promontory Ware), three and four piece moccasins, cedar bark pot rests, cane arrows,
tule and rush matting with cord twine, and incised slate slabs were Promontory cultural markers
(Steward 1937:122). If the presence of this artifact assemblage at two sites is considered “constantly
recurring together,” Childe’s (1929) definition would categorize Steward’s Promontory as a distinct
culture on the basis of this artifact assemblage. In addition, Steward’s Promontory culture would
be temporally associated with the late AD 1200s.
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Combining Childe’s (1929) definition of culture and Steward’s (1937) categorization
of Promontory, the Promontory Caves are the only sites which contain all the characteristics
of “Promontory”—the majority of other Promontory sites were occupied at later dates and
by individuals who were not focused on large game hunting. Within the sites included in my
dataset, the only widespread similarities are the presence of Promontory ceramics and Desertseries projectile points. This raises the question, is the presence or absence of a form (or forms)
of material culture a useful way to define or separate cultures? Binford (1965:205) argued that
using only one variable can never fully convey the complexities of a culture, as culture is “not a
univariate phenomenon.” Even among Promontory ceramics, Smith (2004:146-147) and Allison
(2002) identified differences in thickness, temper size, and temper type between those recovered
from the caves and open sites. Spatial and temporal distributions further emphasize that the open
Promontory sites are different from the cave sites; they are located in a different ecological setting
and may not have been occupied by Promontory people until around 100 years after the main
occupation in the caves ended.

Promontory as a Phase
While differences exist, there are many ceramic similarities which indicate a relationship
existed between the cave Promontory and the lake-edge Promontory (Smith 2004). What was the
nature of this relationship, however? Are the artifact assemblages from the Promontory caves and
the lake-edge Promontory sites evidence of two separate cultures or merely two variants of the
same culture? Questions concerning the definition of the Promontory culture are complicated by
Janetski’s (1994) use of the term “Promontory phase.”
Although phase is a term often used by archaeologists, it has been defined in various ways.
W.C. McKern (1939:308), creator of the Midwestern Taxonomic Method, defined a phase as a
taxonomic level of site grouping in which specific cultural details become less important than
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general similarities. Kidder et al. (1946:9) defined a phase as:
A cultural complex possessing traits sufficiently characteristic to distinguish it
for purposes of preliminary archaeological classification, from earlier and later
manifestations of the cultural development of which it formed a part, and from
other contemporaneous complexes.
Their definition focused on the presence or absence of continuity with previous and/or later groups,
which is not always possible to determine. In contrast, Willey and Phillips (1958) do not address
cultural continuity. They define phase as:
An archaeological unit possessing traits sufficiently characteristic to distinguish it
from all other units similarly conceived, whether of the same or other cultures or
civilizations, spatially limited to the order of magnitude of a locality or region and
chronologically limited to a relatively brief interval of time. […] A phase may be
anything from a thin level in a site reflecting no more than a brief encampment to
a prolonged occupation of a large number of sites distributed over a region of very
elastic proportions. (Willey and Phillips 1958:22)
Using Willey and Phillips’s definition of phase, Janetski (1994:176) defines the Promontory
phase as lasting from ca. AD 1300 to 1600 and characterized by the use of Promontory ceramics
and Desert series arrow-points (Janetski and Smith 2007:6). It is both temporally delineated and
distinguished on the basis of material culture from the earlier Fremont and later Protohistoric groups.
Although containing the five open sites discussed here, as originally defined, the Promontory phase
does not overlap with the main occupation within the Promontory Caves (Ives et al. 2012; see also
Janetski and Smith 2007:6).
Based on Steward’s (1937) categorization of Promontory, the Promontory caves are the
only sites which fully match Steward’s definition of the Promontory “culture” while the open
Promontory sites, but not the caves, fit comfortably in the Promontory “phase” as defined by
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Janetski and Smith (2007:6). A distinction between these two groups of sites is supported by faunal
analysis (see Chapter 5). Faunal data indicates that the animals hunted at Promontory sites differed,
with the individuals living within the Promontory Caves focusing on artiodactyl hunting while
the individuals living at the open sites hunted more broadly and exploited a wide range of small
mammals, birds, and fish. In addition, although faunal data suggests that the seven sites analyzed
were used by all members of a family group, the length of occupation varied; the Promontory
Caves were occupied for shorter periods of time and may be considered residential camps as
opposed to residential bases, which I classify the open sites as. The distinctions Simms et al. (1997)
make between residential base and camp are ambiguous, but, nevertheless, I use these terms here
to illustrate a difference in length of occupation from a portion of a season, at residential camps,
to multiple seasons, at residential bases. Based on ethnographic studies of Ute settlement patterns
in Utah Valley, occupation at wetland residential sites may have been relatively permanent, with
small logistical forays into the uplands (Janetski 1991b).
I believe that differences in subsistence strategy and site function, combined with ceramic
and temporal differences, are evidence of real differences between Promontory occupations
in the caves and open sites. To resolve confusion between the use of and distinctions between
Promontory “phase” and Promontory “culture,” I propose that Promontory culture refer to an
archaeologically defined group(s) of people who are distinguished from other Great Basin groups
on the basis of material culture, primarily Promontory ceramics and Desert series arrow points.
Within the Promontory culture, I propose the use of two cultural phases to distinguish between
the Promontory occupations at the caves and open sites. I term these the early phase and late
phase of the Promontory culture based on the temporal distinction, although there may be a spatial
distinction between these two phases as well.
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Early Phase of the Promontory Culture
The early phase contains the full array of material culture documented by Steward (1937)
within the Promontory Caves. In addition, within the early phase, Promontory people heavily
emphasized large game hunting. This phase is temporally delineated as lasting from ca. AD 1100
to 1300 and, at present, consists only of the two Promontory cave sites. During the early phase,
Promontory people lived near the fringes of the Fremont cultural area and likely had some contact
with farmers. This is suggested by the presence within Cave 1 of a bison hide patch on a Promontory
moccasin with a high isotopic C4 value, indicating the bison had a diet high in C4 plants, possibly
maize. Additionally, the presence of Fremont ceramics at an undated site near the caves suggests
that Fremont foraged in the area (John Ives, personal communication 2012).

Late Phase of the Promontory Culture
The late phase contains very few of the artifacts included in Steward’s (1937:122) original
definition of Promontory material culture; moccasins, leather/hide, basketry, and cordage are not
found at late phase sites. This is a factor of preservation, which is much better within caves. It is
unknown how the Promontory at open sites used perishables and which perishables they used.
Promontory ceramics and Desert Side-notched projectile points are the only artifact similarities
between the early and late phase sites. As opposed to the early phase, where large game hunting
was emphasized, lacustrine resources play a larger role in subsistence during the late phase.
Additionally, the presence of storage pits and well developed middens at late phase sites indicate
occupation at the lake-edge wetland sites during the late phase was relatively stable (Allison 2002;
Cannon and Creer 2011; Janetski and Smith 2007). Temporally, the late phase extends from ca. AD
1400 to 1600—the time period previously designated by Janetski (1994) as the Promontory phase
and which post-dates Fremont occupation. The majority of sites previously considered Promontory
fall into the late phase, including all five open sites in this data set.
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Conclusions
What does formalizing the distinction between the Promontory cave sites and the open
sites mean for culture history of the eastern Great Basin? On the basis of excavations within
the caves, Steward (1940) believed that the Promontory “represented an intrusive cultural group
that entered the northern Utah area while sedentary [Fremont] groups still occupied the region”
(Steward 1940:472-473). To assess migration theories such as this, Janetski (1994:159) compared
settlement, subsistence, architecture, material culture, exchange patterns, and mortuary practices
at Fremont and Promontory sites. He concluded that changes in these six characteristics occurred
ca. AD 1300 which were widespread in the eastern Great Basin, and were “so rapid and pervasive
that a replacement of people seems the most reasonable explanation” for the Fremont-Promontory
transition (Janetski 1990b:30, 1994:174, 176-177).
These changes either post-date or are contemporaneous with the early phase of the
Promontory culture. An alternative explanation for the rapid change Janetski (1994:178) documents
is interaction between Promontory people and other foragers along the periphery of the Fremont
area where “groups of hunter-gatherers and part time farmers operated side by side.” Talbot and
Wilde (1989) characterized the Fremont frontier as a dynamic area where multiple adaptive
strategies were used, perhaps simultaneously (see also Simms 1986). In describing frontiers,
Moore (1985:94) states that “sedentary farmers and mobile hunter-gatherers may unintentionally
interfere with each other and […] this meddling can lead to rapid social transformation” (Janetski
1994:177). It is likely that early phase Promontory people had at least minimal contact with
Fremont farmers and foragers, and this contact could account for some of the differences between
early and late phase Promontory.
Climate change could also account for or contribute to cultural change between Promontory
phases. Grayson (2011:262-265) cites evidence for global climate warming between AD 900
and 1350 (the Medieval Climate Anomaly) followed by a period of colder climates from AD
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1400 to 1900 (the Little Ice Age). These climatic fluctuations could, in part, explain the shift
in subsistence strategy between the early and late Promontory phases. Lupo and Schmitt (1997)
reported differences in faunal use at eight sites in the northeastern Great Salt Lake wetlands dating
between ca. AD 500 and 1700. They propose that variations in large game at these sites are a result
of environmental fluctuations. They focus primarily on bison because it “would have been one of
the highest ranked animal preys in the area,” and argue that bison conditions were favorable during
the Fremont period (ca. AD 200 to 1400), but that bison populations began declining around AD
1300 as a result of the onset of the Little Ice Age (Lupo and Schmitt 1997:50, 63).
Although the absence of bison bone at a site does not necessarily mean bison were absent
in the area, Lupo and Schmitt’s (1997) findings are roughly consistent with the data presented
in this thesis: bison, and other large game, are found in high numbers at early phase Promontory
sites but by the late Promontory phase, subsistence emphasis has switched to wetland resources.
While temperature change during the early to late Promontory transition (ca. AD 1300 to 1400)
is documented for the northern hemisphere (Christiansen and Ljungqvist 2012; Ljungqvist 2009;
Moberg et al. 2005), prehistoric climate change is poorly understood on the regional or local scale.
If the eastern Great Basin became cooler and wetter as a result of the Little Ice Age, the Great
Salt Lake and Utah Lake wetlands would likely have expanded and provided an inviting area for
prehistoric foragers to exploit.
Evidence of Promontory occupation between AD 1300 and 1400 is thin; perhaps the
changes in Promontory faunal use between phases was due to the fact that large game was less
readily available and wetland resources were more readily available (e.g. Lupo and Schmitt
1997). Equally plausible are explanations that center on migration of people, such as Athapaskan
groups into the area from the north (Janetski and Ives 2011) or Kiowa-Tanoan people out of the
area (Ortman 2012). Regardless of the cause, differences in subsistence strategy, site location,
site function, and material culture exist between early and late phase Promontory. Until more
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Promontory sites are excavated and more data on the transition period, in particular, is available,
the connections and relationships between the two Promontory phases cannot be fully understood.
Until this point, the Promontory culture should be recognized as containing two different phases,
each phase containing sites with similar artifacts, indicating Promontory people lived in and used
their environments in different ways.
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Appendix A:
Descriptive Summary of 2011 Promontory Cave 1 Faunal Material
Class Mammalia (Mammals)
Unidentified Order:
Unidentified Mammal:
Material: 17 flat bones, 100 long bones, 201 cancellous bone fragments; 318 specimens.
Large Mammal:
Material: 6 caudal vertebrae, 4 costals, 22 cranial fragments, 304 flat bones, 183 long bones,
2 pelvises, 1 rib, 1072 cancellous bone fragments, 1 sternebra, 2 thoracic vertebrae, 1 tibia, 4
vertebrae; 1602 specimens.
Medium Mammal:
Material: 1 scapula, 1 pelvis; 2 specimens.
Small Mammal:
Material: 3 cranial fragments, 1 pelvis, 42 long bone fragments, 2 flat bones, 2 metapodials, 1
carpal, 4 ribs, 1 maxilla, 1 radius; 57 specimens.
Micro Fauna/Mammal:
Material: 1 mandible; 1 specimen.
Order Artiodactyla—Even-toed Ungulates
Unidentified Artiodactyl:
Material: 1 caudal vertebra, 10 costals, 24 cranial fragments, 71 flat bones, 131 long bones, 1
lumbar vertebra, 1 mandible, 1 maxilla, 1 molar, 3 pelvises, 5 ribs, 21 cancellous bone fragments,
2 thoracic vertebrae, 7 vertebrae; 279 specimens.
Large Artiodactyl:
Material: 2 calcanei, 10 carpals, 3 caudal vertebrae, 2 cervical vertebrae, 40 costals, 20
cranial fragments, 3 femurs, 221 flat bones, 1260 long bones, 15 lumbar vertebrae, 1 mandible,
1 metacarpal, 1 metatarsal, 1 patella, 19 pelvises, 6 phalanges, 2 radii, 264 ribs, 2 scapulae, 2
sesmoids, 15 cancellous bone fragments, 3 sternebra, 1 tarsal, 10 thoracic vertebrae, 4 tibias, 1
tooth, 81 vertebrae; 1990 specimens.
cf. Large Artiodactyl:
Material: 1 vertebra, 2 sesmoids, 4 flat bones, 39 long bones, 1 cranial fragment, 3 ribs, 2
pelvises; 52 specimens.
Small Artiodactyl:
Material: 3 calcanei, 5 carpals, 1 caudal vertebra, 2 cervical vertebrae, 30 costals, 100 cranial
fragments, 9 femurs, 330 flat bones, 10 humeri, 2 hyoids, 20 incisors, 2910 long bones, 11 lumbar
vertebrae, 7 mandibles, 1 maxilla, 3 metapodials, 1 metatarsal, 4 molars, 2 patellae, 18 pelvises, 3
phalanges, 1 proximal phalanx, 2 distal phalanges, 5 radii, 239 ribs, 2 sacra, 7 scapulae, 2 sesmoids,
17 cancellous bone fragments, 2 sternebra, 11 thoracic vertebrae, 5 tibias, 10 teeth, 8 ulnae, 127
vertebrae, 8 unidentified fragments; 3918 specimens.
cf. Small Artiodactyl:
Material: 67 flat bones, 41 long bones, 1 cranial fragment, 1 vertebra; 110 specimens.

Family: Antilocapridae—antelope
Species: Antilocapra americana—pronghorn antelope
Material: 2 carpals, 1 patella 5 femurs, 3 tibiae, 2 radii, 4 mandibles, 2 ulnae, 1 humerus, 2
calcanei, 2 maxillae, 4 molars, 1 proximal phalanx, 1 medial phalanx, 1 distal phalanx, 1 cranial
fragment, 1 axial vertebra; 33 specimens.
Species: cf. Antilocapra americana— most likely pronghorn antelope
Material: 1 cranial fragment, 1 tooth, 5 molars; 7 specimens.
Family: Bovidae—cattle, bison, sheep, and goats
Unidentified Species
Material: 5 hooves, 1 scapula, 1 horn core, 8 teeth; 15 specimens.
Species: Bison bison—bison
Material: 2 astralagi, 1 calcaneus, 10 carpals, 25 caudal vertebrae, 3 cervical vertebrae,
3 costals, 16 femurs, 4 hoofs, 2 horn cores, 12 humeri, 10 long bones, 3 lumbar vertebrae, 2
mandibles, 1 maxilla, 3 metacarpals, 5 metatarsals, 1 molar, 3 patellae, 13 pelvises, 12 phalanges, 1
proximal phalanx, 3 medial phalanges, 2 distal phalanges, 1 premolar, 14 radii, 49 ribs, 3 scapulae,
7 sesmoids, 2 thoracic vertebrae, 19 tibias, 2 teeth, 8 ulnae, 5 vertebrae; 247 specimens.
Species: cf. Bison bison—most likely bison
Material: 31 ribs, 3 femurs, 2 humeri, 7 pelvises, 1 radius, 2 cervical vertebra, 2 phalanges, 3
distal phalanges, 2 thoracic vertebrae, 2 ulnas, 4 scapulae, 1 metacarpal, 2 tibias, 1 molar, 1 hoof,
2 mandibles, 1 sesmoid, 4 cranial fragments, 1 vertebra, 3 long bones; 75 specimens.
Species: Ovis canadensis—mountain sheep
Material: 3 molars, 3 hoofs, 1 humerus, 3 maxillae, 1 proximal phalanx, 2 medial phalanges, 3
premolars, 1 mandible; 17 specimens.
Family: Cervidae—elk and deer
Unidentified Species:
Material: 3 antlers; 3 specimens.
Species: Odocoileus hemionus—mule deer
Material: 2 femurs, 2 proximal phalanges, 1 medial phalanx, 3 distal phalanges, 1 occipital
fragment, 1 ulna, 5 mandibles, 3 maxillae, 1 cervical vertebra, 1 scapula, 2 humeri, 2 carpals, 7
teeth, 2 radii, 2 premolars, 4 cranial fragments, 7 molars, 1 tibia, 1 atlas vertebra; 48 specimens.
Order: Carnivora—Carnivores
Unidentified Family:
Material: 3 claws; 3 specimens.
Family: Canidae—dogs, wolves, foxes, and coyotes
Small Canidae:
Material: 1 phalanx; 1 specimen.
Species: Canis latrans—coyote
Material: 1 claw; 1 specimen.
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Order: Lagomorpha—Hares, Pikas, and Rabbits
Family: Leporidae—hares and rabbits
Unidentified Species:
Material: 1 pelvis; 1 specimen.
Large Leporidae:
Material: 1 incisor; 1 specimen.
Species: Lepus californicus—black-tailed jackrabbit
Material: 4 femurs, 2 pelvises, 8 tibias, 1 ulna, 1 metapodial, 4 metatarsals, 2 metacarpals, 1
proximal phalanx, 1 medial phalanx, 5 phalanges, 4 calcanei, 4 radii, 3 mandibles, 1 maxilla, 4
lumbar vertebrae, 1 thoracic vertebra, 1 humerus, 2 molars, 2 scapulae, 1 vertebra; 52 specimens.
Species: cf. Lepus californicus—possible black-tailed jackrabbit
Material: 1 rib, 1 tibia, 1 long bone; 3 specimens.
Species: Sylvilagus sp.—cottontail
Material: 2 radii, 7 thoracic vertebrae, 1 incisor, 1 pelvis, 3 lumbar vertebrae, 1 tibia; 15
specimens.
Species: cf. Sylvilagus sp.—possible cottontail
Material: 1 lumbar vertebra; 1 specimen.
Order: Rodentia—Rodents
Family: Cricetidae—rats, mice, and voles
Species: Ondatra zibethicus—muskrat
Material: 1 molar; 1 specimen.
Family: Erethizontidae
Species: Erethizon dorsatum—North American porcupine
Material: 1 mandible, 1 incisor, 1 molar; 3 specimens.
Family: Sciuridae—squirrels, chipmunks, and marmots
Species: Spermophilus sp.—squirrels
Material: 1 humerus, 1 pelvis; 2 specimens.
Class: Aves—Birds

Unidentified Order:
Large Bird:
Material: 1 scapula; 1 specimen.
Small Bird:
Material: 2 long bones; 2 specimens.

Order: Strigiform—Owls
Family: Strigidae—owl
Large Strigidae:
Material: 1 ulna, 1 radius, 1 metacarpal, 1 phalanx; 4 specimens.
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Class: Reptilia—Reptiles
Order: Squamata—Lizards and Snakes
Family: Colubridae—snakes
Material: 2 vertebra; 2 specimens.
Family: Phrynosomatidae—lizards
Medium Phrynosomatidae:
Material: 1 cranium, 2 mandibles; 3 specimens.
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Appendix B:
Descriptive Summary of 2011 Promontory Cave 2 Faunal Material

Class Mammalia (Mammals)

Unidentified Order:
Unidentified Mammal:
Material: 67 flat bone fragments, 19 long bone fragments, 2 cancellous bone fragments: 88
specimens.
Large Mammal:
Material: 2 cranial fragments, 298 flat bone fragments, 243 long bone fragments, 12 ribs, 51
cancellous bone fragments, 2 unidentified bones: 608 specimens.
Medium Mammal:
Material: 4 long bone fragments: 4 specimens.
Small Mammal:
Material: 2 cervical vertebrae, 23 cranial fragments, 3 femurs, 13 flat bone fragments, 1
humerus, 8 incisors, 170 long bone fragments, 1 lumbar vertebra, 1 maxilla, 19 ribs, 1 tibia, 6
scapulae, 2 vertebrae: 248 specimens.
Micro Fauna/Mammal:
Material: 2 humerii, 1 femur, 3 mandibles: 3 specimens.
Order Artiodactyla—Even-toed Ungulates
Unidentified Artiodactyl:
Material: 13 cranial fragments, 19 long bone fragments, 2 teeth: 34 specimens.
Large Artiodactyl:
Material: 4 cranial fragments, 13 flat bone fragments, 136 long bone fragments, 1 lumbar
vertebra, 1 mandible, 1 molar, 1 proximal phalanx, 43 ribs, 1 scapula, 2 vertebrae: 203 specimens.
cf. Large Artiodactyl:
Material: 1 long bone fragment: 1 specimen.
Small Artiodactyl:
Material: 3 carpals, 2 costals, 35 cranial fragments, 3 femurs, 253 flat bone fragments, 1
humerus, 2 incisors, 2 lateral metapodial epicondyle, 966 long bone fragments, 3 lumbar vertebrae,
2 mandibles, 1 maxilla, 3 metacarpals, 1 metapodial, 3 metatarsals, 4 molars, 5 nasal fragments, 3
pelvises, 2 phalanges, 1 distal phalanx, 3 medial phalanges, 4 radii, 122 ribs, 8 scapulae, 1 cancellous
bone fragment, 1 tarsal, 2 thoracic vertebrae, 2 teeth, 1 ulna, 3 vertebrae: 1446 specimens.
cf. Small Artiodactyl:
Material: 1 femur, 14 flat bone fragments, 1 rib: 16 specimens.
Family: Antilocapridae—antelope
Species: Antilocapra americana—pronghorn antelope
Material: 1 tibia, 1 metatarsal, 1 pelvis: 3 specimens.

Family: Bovidae—cattle, bison, sheep, and goats
Species: Bison bison—bison
Material: 1 carpal, 1 metatarsal, 1 molar, 1 phalanx, 1 rib, 4 tibiae: 9 specimens.
Species: cf. Bison bison—most likely bison
Material: 2 ribs, 1 long bone: 3 specimens.
Species: Ovis canadensis—mountain sheep
Material: 1 horn, 1 femur, 2 metatarsals, 1 molar: 5 specimens.
Family: Cervidae—elk and deer
Species: Cervus elaphus—elk (wapiti)
Material: 1 distal phalanx: 1 specimen.
Species: Odocoileus hemionus—mule deer
Material: 1 mandible, 1 metatarsal, 5 molars, 1 pelvis, 2 proximal phalanges, 1 medial phalanx:
11 specimens.
Species: cf. Odocoileus hemionus—most likely mule deer
Material: 2 proximal phalanges: 2 specimens.
Order: Carnivora—Carnivores
Large Carnivora:
Material: 1 tarsal: 1 specimen.
Medium Carnivora:
Material: 1 mandible: 1 specimen.
Family: Canidae—dogs, wolves, foxes, and coyotes
Unidentified Canidae:
Material: 1 canine, 1 molar: 2 specimens.
Species: Canis latrans—coyote
Material: 1 molar, 1 proximal phalanx: 2 specimens.
Order: Lagomorpha—Hares, Pikas, and Rabbits
Family: Leporidae—hares and rabbits
Species: Lepus californicus—black-tailed jackrabbit
Material: 2 femurs, 1 molar, 1 phalanx, 1 proximal phalanx: 5 specimens.
Species: Sylvilagus sp.—cottontail
Material: 2 calcaneii, 2 mandibles, 4 maxillae, 3 metatarsals, 7 molars, 4 pelvises, 2 radii, 4
scapulae, 1 tibia, 3 ulnae: 32 specimens.
Species: cf. Sylvilagus sp.—possible cottontail
Material: 1 molar, 1 proximal phalanx, 1 radius: 3 specimens.
Order: Rodentia—Rodents
Family: Cricetidae—rats, mice, and voles
Unidentified Species:
Material: 1 mandible, 1 molar: 2 specimens.
Species: Microtus sp.—voles
Material: 1 humerus, 2 mandibles, 1 tibia: 4 specimens.
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Family: Sciuridae—squirrels, chipmunks, and marmots
Species: Spermophilus sp.—squirrels
Material: 1 humerus, 1 scapula: 2 specimens.
Class: Aves—Birds
Unidentified Order:
Large Bird:
Material: 1 coracoid, 1 phalanx, 1 proximal phalanx, 1 radius, 3 cancellous bone fragments: 7
specimens.
Medium Bird:
Material: 1 femur, 1 flat bone, 1 ulna: 3 specimens.
Small Bird:
Material: 3 cervical vertebrae, 1 coracoid, 1 femur, 5 long bone fragments, 2 phalanges, 1
radius, 1 sternum, 1 ulna: 15 specimens.
Order: Accipitriformes—Diurnal Birds of Prey
Family: Accipitridae—hawks, eagles, kites, harriers
Large Accipitridae:
Material: 1 maxilla, 1 tibia: 2 specimens.
Order: Anseriformes—Waterfowl
Family: Anatidae
Species: Anas sp.—puddling ducks
Material: 1 humerus, 2 coracoids: 3 specimens.
Species: Anas cf. acuta—northern pintail
Material: 1 femur: 1 specimen.
Order: Passeriformes—Perching Birds
Family: Bombycillidae—Waxwing
Species: Bombycilla cf. cedrorum—cf. cedar waxwing
Material: 1 femur: 1 specimen.
Class: Actinopterygii—Ray-finned fishes
Order: Cypriniformes—Suckers and Minnows
Family: Catostomidae—suckers
Species: Catostomus ardens—Utah sucker
Material: 1 angular: 1 specimen.
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